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THE BURNING OF THE THEATRE FRANCAIS. 


In the burning of the Théatre Francais at Paris, on 
March 8, the world has lost one of her most historic 
playhouses, and the loss is particularly to be regretted, 
owing to the fact that many who: will visit Paris for 
the first time on account of the Exposition will be pre- 
vented from seeing the theatre and its famous collec 
tion of bric-a-brac. The Comédie Frangaise or ThéAtre 
Frangais was not, as its name would imply, devoted 
exclusively to comedy. The word “ comedie” was used 
in France in the early days of its stage to denote any 
kind of theatrical entertainment. The constitution of 
the Comédie Frangaise dates from 1680, when, by order 
of Louis XIV., a company of the Hérel de Bourgogne 
was united to that of the ThéAtre Guénégaud in the 
Rue Mazarin. Although the Comédie Frangaise can- 
not well be separated from the names of Corneille and 
Moliére, they both died before the theatre was officially 
constituted. The history of the Comédie Frangaise is 
a most interesting one, and as the King was always at 
its back, it is little wonder that it enjoyed virtual mon- 
opoly. Under the Revolution the playhouse assumed 
the title of ‘*‘ ThéAtre de la Nation,” and on the eve of 
the Reign of Terror, the players were formally obliged 
to replace such words as * seigneur” and ‘* monsieur” 
with “citoyen,” even when the piece was written in 
verse, so that the heroes of the Iliad and the history of 
Rome were *‘citoyen ;” which, apart from the intrinsic 
absurdity of the thing, could not bat spoil the meter. 
One effect of the Revolution was to deprive the Comédie 
Frangaise of the privilege it had so long and so unjustly 
enjoyed, of incorporating in its company any actor or 
actress whom it might choose to detach from some other 
troop, not only in Paris, but in any other part of 
France. 

In 1802 the Comédie Frangaise received a special sub- 
sidy of a hundred thousand franes, and in 1803, in con- 
formity with an order from the First Consul, it took 
possession of the building in the Rue Richelieu, close 
to the Palais Royal, where it has ever since remained. 
The interest of the theater is one of association 
only. It has no pretension to splendor, but it has a 
history which leaves that of the Opera far behind. The 
present building is a comparatively new one, but it is 
a museum of old treasures; no other theater in the 
world is so rich in works of art. In the green-room, in 
the committee room, in the office of the administrators, 
in the archives, and every part of the theater to which 
the = blic has no access, there is a prodigious mass of 
full-length portraits, of medallions, of genre pictures, 
of engravings, drawings, marbles, bronzes, statuettes, 
ete., which, with the statues and busts exhibited in the 
: — rooms and in the vestibule, formed a unique col- 

ection whereof every piece belonged in some way to 
the history of the house of Molitre. The museum of 
properties is as rich iu its way as the museum of paint- 
ing and statuary. Thus, for example, we may find the 
mandolin used in the ‘Barber of Seville,” and the 
original guitar of the ‘* Marriage of Figaro.” When the 
latter piece came out in 1784, the management thought 
it was so sure to fail that it was not worth while to buy 
a guitar for the rdle, so the instrament was hired at ten 
francs a night. The piece ran for fifty nights, and the 
conditions on which the guitar had been obtained 
were forgotten until the owner presented his bill for 
500 frances. The canes and walking sticks are just as 
curious in their way, and among other curiosities there 
are two bells. One of thei is said to be the very one 
which gave the signal for the massacre of St. Bartholo- 
mew, atany rate we know that the bell was taken 
down from the church at the time of the Revolution to 
be melted up for cannon. Another priceless possession 
of the house was the armchair in which Moliére played 
the part of Argan in his own piece, * Le Malade In. 
aginaire,” and in which he suffered the first shock of 
the illness which was destined to carry him off after 
the fourth representation. Let us hope that this was 
not burned in the fire. As for the archives and the 
library, there is certainly nothing like them in the 
theatrical world. In 1880 the Comédie Frangaise cele- 
brated the second centenary of its foundation. 

On March 8, at five minutes of 12 (noon), an alarm of 
fire was given by the stage carpenters, who were set- 
ting the scene for the matinee of ** Bajazet.” A thick 
column of smoke soon filled the house, the panic of the 
staff and the company was great, but they all succeeded 
in escaping with the exception of Mile. Jane Henriot, 
who was asphyxiated. A member of the staff of our 
BUILDING EDITION was in Paris at the time, so we are 
able to present some of the scenes of an eye-witness. 
That the fire was no worse than it was reflects great 
credit upon the original builders. The fire department 
accomplished something, but did not appear to good 
advantage ; it was 15 to 20 minutes before more than 
one engine arrived, and the water pressure was insuffi- 
cient, still none thought of stopping the fountains. 
The firemen seemed to be all chiefs, they were intensely 
nervous, and finally lost their heads entirely. Almost 
priceless paintings were thrown out of windows, and 
clocks of small value were carefully lowered down with 
ropes. The management of the ThéAtre finally ar- 
rived, and brought them up with a round turn, and 
then the bric-a-brac was protected in various ways, as 
in the case of the statue of Voltaire shown in our en- 
graving, for which we are indebted to L’Illustration. 
The loss, coming as it did within five weeks of the open- 
ing of the Exposition, is irreparable. The company 
will play elsewhere, but it was hoped that the profits 
this season would recoup former losses. Half the show 
to the (stranger was the house, which will have to be 
rebuilt. A Paris contractor offered to rebuild it, using 
American methods, in the short space of sixty days; 
but his offer was rejected on the ground that as the 
edifice belongs to the state, its construction must re- 
main in the hands of state officials, so that while it will 
be well rebuilt, there is no prospect of seeing its speedy 
completion. 





THE FUTURE WHEAT PROBLEM. 


STARTING with the premise that Sir William Crookes 
is to be believed, The London Spectator observes that 
scarcity of food is not by any means remote; it may 
come within sight of persons now alive, and these not 
very young. The case may be very easily stated. At 
present the deficiencies of the wheat-eating countries 
are supplied by North America, especially by the 
United States. In 1897-98 the wheat crop of the 
United States was about 540,000,000 bushels. Of this 
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quantity 217,000,000 bushels were exported to Europe, 
where no country, excepting Russia and Turkey, grows 
enough for its own population. The States are able to 
do this without trenching on the home supply because 
the total population is not more than 75,000,000. In 
1931, if the increase of population goes on at the same 
rate as that of the last thirty years, the 75,000,000 will 
have increased to 130,000,000, and the surplus for ex- 
port will be no longer available. Whence, therefore, 
will the wants of the world be supplied? Russia at 
present 7 largely, the total being something more 
than two-fifths of that from the States. But it cannot 
be hoped that Rassia will come to the rescue of a hun- 
gry world. It is already huugry itself, exporting food 
while its own people are starving. Any change here 
must be in the way of distribution. This change will 
be the more speedy because the Russian population, in 
spite of its sufferings, increases. Indeed, the difficulty 
of the general problem is aggravated by the fact that 
up to the point of actual starvation, scarcity not only 
does not check, but actually stimulates, the rate of in- 
crease. A perfectly well-fed, well-educated and gener- 
ally comfortable population has a tendency to diminish 
rather than to grow. 





THE FACILITIES AFFORDED BY THE OF- 
FICE OF STANDARD WEIGHTS AND 
MEASURES FOR THE VERIFICATION OF 
ELECTRICAL STANDARDS AND _ ELEC- 
TRICAL MEASURING APPARATUS. 


THE need of adequate facilities for the official verifi- 
eation of standards and measuring apparatus of all 
kinds has long been recognized by American physi- 
cists. The Office of Weights and Measures, with its 
small force, modest equipment and insufficient appro- 
priations, has endeavored to meet any demands im- 
posed upon it within the limits thus set. 

The object of this article is to describe what has 
thus far been accomplished along electrical lines, and 
in this connection a brief history of the units of refer- 
ence may not be considered out of place. 

The origin of standards of quantity and value dates 
back as far as the earliest historical resords. The tran- 
sition from the crude measures of antiquity to the 
systems meeting present requirements has, however, 
been exceedingly slow, although the growth of com- 
mercial intercourse gradually led to the introduction 
of more precise stan dards. 

The requirements of accuracy were, nevertheless, 
quite motest until physics began to emerge from its 
qualitative stage to assume the dignity of an exact 
science. 

The number and complexity of physical quantities 
at first led to the adoption of more or less arbitrary 
standards of reference, often based on the physical 
properties of some definite substance, e. g., the calorie, 
and as long as the relations between physical quanti- 
ties remained obscure, such relative standards sufficed. 
With the development of the science came the recogni- 
tion of the desirability of a consistent system of units, 
which was strongly brought to the front when it be- 
came necessary to measure wagnetic quantities. 

The happy solution of this problem suggested by 
Gauss, and extended to the measurement of electrical 
and electro-wagnetic quantities by Weber, constituted 
a great advance in the science of metrology, the units 
being defined in terms of the mechanical actions to 
which they give rise. Since all mechanical units can be 
expressed in terms of three independent fundamental 
units, such as those of length, mass and time, the 
magnetic and electrical units of Gauss and Weber are 
thus expressible in terms of the same fundamental 
units and are, therefore, entirely independent of the 
agg properties of arbitrarily chosen substances. 

ence, they are called absolute units, their magnitudes 
depending solely on the choice of the fundamental 
units. 

The units of length and mass selected were usually 
multiples or sub-wultiples of the corresponding metric 
units, the metric system being the only one meeting 
the highest scientific and practical requirements and 
being already in extensive use. While at first uni- 
formity in the selection of the magnitudes of the funda- 
mental units was lacking, the centimeter, gramme and 
second have now been universally adopted, the derived 
units being known as C. G. 8. units. 

Practical measurements of electrical resistance were, 
however, first referred toa variety of arbitrary stand- 
ards, e. g., the resistance of a given length of copper 
or iron wire of given diameter ; and so long as electrical 
measurements were confined to the laboratory, the 
length referred to was usually a few feet, but with the 
practical applications of electricity to telegraphy and 
su bwarine signaling, this length became inconveniently 
small and was, therefore, replaced by fathoms, miles, 
ete. Fortunately none of these units ever gained gene- 
ral acceptance. In 1848, Jacobi pointed out that it 
would be far preferable to adopt, as a universal stand- 
ard, the resistance of a certain piece of wire, copies 
having the same resistance being easily constracted. 

Jacobi carried this suggestion into practice by send- 
ing a piece of copper wire, since known as “ Jacobi’s 
Etalon,” to various physicists for that purpose. 

In 1860, Werner von Siemens proposed as a standard 
of resistance, the resistance, at 0° C., of a column of 
mercury, 1 square millimeter in cross section and 100 
centimeters in length. 

In 1861, a committee, composed of the most eminent 
English physicists, was appointed by the British Asso- 
ciation to consider the question of Standards of Elec- 
trical Resistance. Correspondence was opened with 
the leading foreign physicists and various special in- 
vestigations of the problems with which the committee 
was confronted, were undertaken by its members. 

The first question settled was that the unit of resist- 
ance should be defined asa multiple by an integral 
power of 10 of the unit of Weber’s absolute system, 
and that the unit chosen should be of a convenient 
magnitude. Accordingly, a unit equivalent to 10° C. 
G. 8. units was adopted. 

This definition fixed the unit, but the evaluation of 
a resistance in absolute measure requires the construc- 
tion of especially designed apparatus, having usually 
a limited range of usefulness ; the determination of in- 
strumental constants, most frequently involving tedious 
mathematical approximations, and in addition, the ob- 
servations have to be made with the greatest precision. 
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On the other hand, relative measurements require sim 
»ler apparatus and less skill in manipulation, besides 

ing, in most cases, far more accurate than absolute 
measurements. The construction of material stand- 
ards adjusted to the specified resistance, determined 
once for all by a series of absolute measurements, was 
therefore decided upon. 

luvestigations were made to determine whether the 
absolute unit of resistance could be accurately defined 
in terms of the resistance of a definite portion of a 
definite substance. Pure metals in the solid and liquid 
state and alloys were studied with this end in view. 
On account of the excessive influence on the resistance 
produced by small quantities of impurities in metals 
and by small variations in the composition of alloys 
and on account of the additional difficulty of procuring 
chemically pure materials, the choice was greatly 
limited. Moreover, solids had to be rejected on account 
of the marked effect of physical changes produced by 
drawing, bending, annealing, ete. 7 

Mercury, already recommended by Siemens, was 
therefore the only material to be further considered. 
Even this material was rejected, owing to large differ- 
ences found to exist between coils, supposedly adjusted 
to agree with different German mercury standards, and 
the mercury standards constructed by members of the 
committee. 

Having abandoned the above propositions, the al- 
ternative remained of constructing material standards 
adjusted with reference to the absolute unit. 

A number of new alloys, in addition to wany already 
in use, were made and investigated. An alloy of 2 
parts by weight of silver to 1 part by weight of plati- 
num was finally selected as best meeting all require- 
ments. A special form of resistance standard was also 
adopted. 

In 1863 and 1864 the values of certain coils were de- 
termined in absolute units by one of the methods pro- 
posed by Weber, and from these measurements the B. 
A. unit was derived. A number of copies were issued 
gratis by the association and in addition arrangements 
were made to furnish others at a moderate price. The 
B. A. unit soon gained universal acceptance in the 
English-speaking countries, while the Siemens unit 
still retained its supremacy on the Continent. 

In 1878 it was shown by Professor Rowland that the 
B. A. unit differed from its assumed value by more 
than one per cent., and soon after, this difference was 
substantiated by a number of other investigators. 

In 1881 a call was issued, in connection with the first 
Paris electrical exhibition, for an international elec- 
trical congress for the purpose of adopting definitions 
of the electrical units to serve as a basis for legislative 
enactments. Numerous mercury standards had in the 
meantime been constructed and had been found to 
agree most satisfactorily with one another ; moreover, 
the results of aconsiderable proportion of the absolute 
determinations made had been referred, directly or in- 
directly, to the Siemens unit. In view of this, the 
Paris Congress passed a resolution recommending that 
all absolute determinations in the future be expressed 
as the resistance of a column of mercury of stated 
length, 1 square millimeter in cross section at the tem- 
perature of melting ice, and that the C. G. 8. electro- 
magnetic system of units be adopted. The desirability 
of waking new determinations of the ohm was urged. 

Three years later the Congress reassembled at Paris 
and adopted 106 centimeters as the length of the speci- 
fied column of mercury, individual results still differ- 
ing by as much as + 0°5 per cent. The unit of resist- 
ance thus defined was called the legal ohm. but while 
it was never legalized anywhere, it nevertheless came 
into extensive use, especially in England and in 
America. 

Absolute methods were gradually improved, sources 
of error were pointed out, and eliminated as far as 
possible, and accordingly the results of absolute deter- 
minations, made by the most radically different 
methods, became more concordant. 

The International Electrical Congress (which met in 
Chicago in 1893), through its Chamber of Delegates, 
officially representing all the leading governments, 
therefore adopted, as the unit of resistance, the mean 
of all the best determinations, the resistance at 0° C. of 
a column of mercury 106°3 centimeters in length and of 
uniform cross section having a mass of 14°4521 grammes 
(equivalent to a cross section of 1 square millimeter, 
the density of mercury being assumed to be 13°5956). 
The unit of resistance and the other electrical units 
defined by the International Congress were legalized 
in the United States by Act of Congress in 1894, and 
have also been legalized in the other countries repre- 
sented. 

It was generally supposed that the various govern- 
ments would sooner or later take up the construction 
of mercury standards as called for in the definition, 
since each had already been provided by the Interna- 
tional Bureau of Weights and Measures with the 
fundamental standards of mass and length. 

The Imperial Physico-Technical Reichsanstalt, in 
Berlin, has already begun this task with its character- 
istic thoroughness. Two one-ohm mercurial standards 
were constructed, and later a third together with a 1¢ 
and atwo-ohm tube. Widely different cross sections 
were purposely selected to avoid possible sources of 
error. The calibration and intercomparison of these 
standards leaves almost nothing to be desired, measure- 
ments made by two different methods, both yielding 
the same results within the limits of experimental error. 

Twelve mercury copies were also constructed ; these, 
together with seven working standards of mwanganin 
wire, periodically referred to the primary standards, 
complete the list. 

In England, on the other hand, the B. A. coils have 
still been retained as primary standards. The legal 
ohm was defined in that country by the relation, 1 
Siemens unit = 0°9540 B. A. unit, and later the Inter- 
national Ohm was defined by the relation, 1 Siemens 
unit = 0°95351 B. A. unit. - According to a comparison 
made several years ago, 1 Siemens unit, as derived 
from the Reichsanstalt standards, is equal to 095341 B. 
A. unit, indicating a change in the coils themselves, 
or in their assumed relation to the Siemens unit or in 
both. 

Matters have been still further complicated in Eng- 
land by the legalization of the resistance of a coil 
marked ‘* Board of Trade Standard verified 1894,” and 
adjusted with reference to the Cambridge Standards, 
as the unit of resistance, 
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A still more radical suggestion was made in that 
country several years ago, by Prof. A. Viriawu Jones 
and Prof. W. E. Ayrton, that each government adopt 
a Lorenz apparatus from which to derive by absolute 
measurements the unit of resistance. The practical 
substitution of an absolute method with its disadvan- 
tages as pointed out above for a purely relative one 
seems to be taking a step or indeed several steps back- 
ward, but may be taken as indicating the lack of con- 
fidence in the permanency of the B. A. coils. 

After the legalization of the International Electrical 
Units it became the imperative duty of our govern- 
ment to provide facilities for the official verification of 
electrical standards and electrical measuring apparatus, 
especially in view of the continually increasing im- 
portance of the applications of electrical energy to the 
industrial arts. This function obviously devolved 
upon the Office of Standard Weights and Measures, 
already equipped for the verification of standards of 
length, mass, capacity, ete. 

Owing, however, to the limited force and to the still 
more limited appropriations available for the purchase 
of apparatus, practically nothing could be done until 
July 1, 1897, when the appointment of a verifier was 
authorized, but unfortunately progress has frequently 
been interrupted for long periods by the pressure of 
routine work. 

It was determined from the outset that it should 
be the aim of the office to provide facilities for meas- 
urements to any degree of accuracy likely to be set 
even by the most exacting demands of modern science. 
The first steps taken by the office consisted in working 
out a general plan and providing the most needed ap- 
paratus and facilities. 


STANDARDS OF RESISTANCE. 


To avoid the delay which would naturally arise 
from the construction of primary mercury standards, 
it was decided to refer all weasurewents of electrical 
resistance to the wean value of a number of wire coils, 
known in terms of the best existing mereury standards. 
The general excellence of coils of the Reichsanstalt 
type. the extremely small temperature coefficients and 
thermo-electromotive power with respect to copper of 
manganin and the permanency of coils of that material 
as shown by long continued observations at the Reichs- 
anstalt, decided in favor of standards of the above 
description. . 

Four unit coils were purchased and were standard- 
ized at the Reichsanstalt, where they were kept under 
observation for about one month, during which period 
they decreased in value by about 0°0015 per cent. This, 
according to the maker, is the normal behavior of the 
material, which undergoes, after.the artificial aging, a 
small decrease in resistance followed by a slow in- 
crease. In addition to these coils the office possesses 
two other coils of the same type purchased several 
years ago. Periodic intercomparisons between the old 
coils and the new ones will be made, so that any rela- 
tive changes will be made manifest, the two Condi 
having the same rate of change. The two new manganin 
coils have been ordered and are also to be referred to 
the German Standards. On their receipt, they will 
furnish us positive evidence in regard to any changes 
which may have taken place in the preliminary 
standards adopted. The approximate corrections at 
any time can then be determined by simple interpola- 
tion. 

To fix this standard, the construction of a number 
of mercury copies wiil also be taken up. The con- 
struction of primary mereury standards, which is of 
fundamental importance, not only from a scientific 
standpoint but also on account of the legal questions 


which will surely arise, will be undertaken as soon as . 


time permits. 
The office has acquired, in addition to the unit coils, 
standards of the following denominations : 
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The temperature coefficients of these coils were first 
carefully determined, then the coils of the same de- 
nomination were intercompared and the observations 
reduced to differences at 20° C. 

The next step consisted in determining the resist- 
ance of the multiples and sub-multiples in terms of the 
unit. Thus, two unit coils placed in series by means of 
a connecting link of known resistance were compared 
with the two-ohm coil. The five and ten-ohim coils 
were similarly evaluated in terms of the unit. From 
the known ratio of a 10-olm coil to one of the units, 
the step can be made to the 100-ohm coil by means of 
a second 10-ohm coil also known in terms of the unit. 
Similarly the values of the coils of still higher value 
were determined, and those of the sub-multiples of the 
unit, by a slightly modified method. 


THE METHOD OF COMPARISON ADOPTED. 


The practice in this country and in England has 
been overwhelmingly in favor of the Carey Foster 
method, but the construction of the Reichsanstalt 
Standards, with their terminals 16 cm. apart, makes the 
use of the Carey Foster bridge almost out of the 
question. The design of a suitable bridge capable of 
comparing coils of this type with those having a dif- 
ferent distance between the terminals, introduces still 
further complications. Moreover, in the Carey Foster 
method, additional resistances are introduced in the 
mercury cups of the commutator which are only 
eliminated in a perfect mechanical construction. Be- 
sides, the resistances connecting the coils to the com- 
mutator, unless equal, are not eliminated. While the 
Carey Foster method is at first glance superior in be- 
ing a zero method, the Wheatstone-Kelvin bridge, 
more simple and far less expensive in construction, ex- 
eels the former especially where the intercomparison 
of low resistance standards is concerned, provided the 
coils to be compared are first made nearly equal by 
means of a shunt of known value applied to the 
greater. The value of the shunt nae not even be 


known to a high degree of accuracy in case of fairly 
well adjusted coils. 

The coils are connected to one another by copper 
forgings 1°5 em. thick and 2 em. wide, having there- 
fore a resistance of about 0°6 micro-ohm per cm. of 
length, their terminals resting in mereury cups. To 
permit the comparison of coils differing widely from 
the standards, provisions have been made to enable 
one of the coils compared to be placed in parallel with 
an accurately known coil by means of a second pair of 
mereury cups. . 

The sources of error characteristic of the direct de- 
flection method are due to the following causes : 

1. Variation of E, M. F. ot test battery. 

2. Variation of galvanometer sensibility, due either 
to the variation of proportionality between deflection 
and current, or to a change in the actual sensibility. 

These only affect the deflection corresponding to the 
unbalanced differences in the ratios of the coils inter- 
coumpared, so that even if the errors in interpolation 
should be relatively large, the error in the ratio will 
be exceedingly small. With the ratios adjusted by 
means of shunts to within ;54$$55 of equality an error 
of 1 per cent., five to ten times that actually existing, 
would produce an error of one part in 1,000,000 in the 
calculated ratio of the coils compared. 

The Wheatstone-Kelvin bridge entirely eliminates 
the resistance of the parts connecting the lower mer- 
cury cups of these coils by means of shunting a second 
ratio coil across the resistance to be eliminated, the 
battery contact being transferred to its middle point. 
The inequality of the two halves of the ratio coil is elimi- 
nated by its reversal. The remaining sources of error are 
possibile variable contact resistances in the mercury 
cups, and possible differences in the insulation resist- 
ances between them. The bottoms of the cups are ac- 
curately surfaced and these sources of error are shown 
to have ho importance by interchanging the positions 
of the coils compared. Thermo-electromotive forces 
are eliminated by battery reversal. The heating effect 
of the test current was shown to be quite negligible, 
less than ygg¢e000 for a current of 0°03 ampere for one- 
ohm manganin coils, since a current of one ampere 
through such a coil produces a heating of the coil 
above the temperature of the petroleum bath in which 
the comparisons are made, of approximately 1° C. 

A specimen of the results which may be obtained 
under rather unfavorable conditions is given below. 
Four one-ohm coils were intercompared in the six pos- 
sible combinations, six additional measurements being 
made with the left and right coils interchanged, with 
the following results : 


Observed Cal. Residuals 
L R Differences. Diff. Obs.-Cal. 
1402—1408=—38x10* ohm —3'8 00 
R 4 —O'1 
1402—1408=—39 
L R 
1402—1404—--4°6 —3°7 —0'9 
R L 
1402—1404—-—2'8 +0°9 
4 R 
1402—1405=—0'8 —)'s 00 
R L 
1402—1405=—1°0 —0°2 
L R 
1403—1404= -+-0°2 —0°2 +04 
R L 
1403 —1404——0°6 —O'4 
L 
1403 —1405=+3°4 +3°0 +0°4 
R L 
1403—1405=+2°5 —05 
4 R 
1404—1405 = +3°4 +3°2 +0°2 
R 4 
1404—1405=+3°0 —0'2 


Since resistance comparisons can be made to such a 
very high order of accuracy, to within s}5 per cent. at 
least, even in the case of properly designed 0°0001 ohm 
standards, all interested may assure themselves that 
every effort will be made by the office to provide itself 
with primary standards of reference meeting the high- 
est scientific requirements. 


STANDARDS OF ELECTROMOTIVE FORCE. 


The unit of electromotive force, the volt, is — 
defined as 4$%¢ of the electromotive force of a Clark 
Standard cell at 15° C 

The official standards of electromotive force for a 
government should obviously be, as far as ible, in- 
dependent of any error due to impurities of the chemi- 
eal ened. A large number of cells were set - with 
the purest commercially obtainable materials, from a 
number of independent sources. The work of — 
ing these materials by special methods was begun. 
Cells have also been set up with some of the purified 
waterials, though much still remains to be done. 

The intercomparisons so far made indicate a most 
satisfactory agreement of all the cells on hand, well 
within +s}, per cent. The mean electromotive force 
of the three dozen or more cells furnishes therefore a 
standard of reference which may be relied on within 
this limit. In addition to the Clark cells, a number of 
cadmium cells, having considerable advantages over 
Clark cells, have been set up, but owing to lack of time 
no comparisons have as yet been made. New cells of 
both types are to be added from time to time, and in- 
tercompared with the old ones to determine whether 
= observable changes have taken place. 

he relation which the E. M. F. of the Clark cell 
bears to that of the cadmium cell will also be periodic- 
ally determined, furnishing an additional check on 
the constancy of the standards of both types. 

With an accurately calibrated potentiometer and 
reliable standards of electromotive force the office is 
thus prepared to undertake the verification of direct 
current volt-meters and millivolt-meters. 


MEASUREMENT OF ELECTRIC CURRENTS. 

A grave mistake was made by the International Con- 
gress in concretely defining all three of the principal 
electrical units, the ohm, volt and ampere, which -” 
necessarily connected by the fixed relation C = . 


Hence only two of the definitions are independent, 
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the chances being infinitesimal that the three defini- 
tions satisfy the relation between them on account of 
the relatively large errors in the absolute determinations 
on which they are based. Iludeed, it already seems 
that the volt, as defined in terms of the Clark cell, is in 
error by almost 0°1 per cent. 

Since the standards of resistance and electromotive 
force, as specified by the Iuternational Congress, are 
certainly reproducible within ;45 per cent., the unit of 
current intensity, defined as the current which will flow 
through a conductor of unit resistance, there being unit 
difference of potential between its terminals, would be 
within the same limits of error. 

Instead, it is defined in terms of the electro-chemical 
equivalent of silver. The voltametric measurement of 
a current is limited by the size of the apparatus avail- 
able, and is besides impossible under ordinary circum- 
stances with the above accuracy. 

Lord Rayleigh is of the opinion that his determina- 
tion of the electro-chemical equivalent of silver way be 
in error by as much as 4 per cent. 

Retaining for the present the legal definitions of the 
ohm and volt, currents may be consistently measured 
by the fall in potential or potentiometer method, in 
terms of the specified standards of reference, 

It is pro d to base all direct current measure- 
ments on these principles. With suitable low resist- 
ance standards for the measurements of heavy currents 
and with the set of Clark cells already on hand, the 
office is prepared to undertake the verification of direct 
current ammeters within the limits practically set by 
the current-generating apparatus on on 

To summarize, the office is, therefore, practically 
equipped for the verification of following classes of ap- 
paratus, viz. : ; 

Resistance Standards.—Coil of the following denom- 
inations : 1, 2, 5, 10, 100, 1,000, 10,000 ohms. 

Low Resistance Standards for current measurements 
a following denominations: 0°1, 0°01, 0°001 and 0°0001 
ohm. 

Resistance boxes. 

Potentiometers, 

Ratio coils. 

Standards of Electromotive Force.—Clark standard 
cells and other standard cells. 

Direct Current Measuring Apparatus.—Milli-voltme- 
ters and volt-meters up to 150 volts. 

Aummeters up to 50 amperes. 

For the verification of direct current measuring ap- 
paratus of even moderate range, the present facilities 
of the office are entirely inadequate, although now-a- 
days potential differences up to 20,000 volts and cur- 
rents of 20,000 amperes are met with in actual practice. 

Provisions must also be made for the calibration of 
wattmeters and energy meters. 

The verification of alternating current measuring ap- 
paratus requires further facilities, and in view of the 
ever-increasing importance of alternating current sys- 
tems, such facilities should be provided without delay. 

The verification of condensers and self-induction 
standards also merits attention.. 

Another question, practically related to electrical 
mneasurements, is the photometry of are and incandes- 
cent lamps. 

Preliminary steps have already been taken by the 
American Institute of Electrical Engineers, lookin 
forward to the co-operation of the office in the officia’ 
verification of incandescent lamps as secondary photo- 
metric standards to enable even the moderate consuin- 
ers to procure reliable standards at a reasonable rate. 

The measurement of high and low temperatures will 
also be taken up, a knowledge of the exact thermal 
conditions under which certain industrial operations 
are conducted being of the utmost practical conse- 
quence. 

There are two most reliable electrical methods based 
a on the variations of electrical resistance 
and of thermo-electromotive force with the tempera- 
ture. Hence, with standards of electromotive force 
and resistance available, this subject is brought within 
—_ reach. 

o claim of originality is made in what has been ac- 
complished. The magnificent work of the Physico- 
technical Reichsanstalt, at Berlin, with its staff of sci- 
entific and technical assistants and in its almost un- 
limited resources has been of the greatest help. It has 
set such a high standard of excellence that it will re- 
quire years for similar bureaus, which will surely be or- 
ganized by other governments, to attain. 

FRANK A. WOLFF, JR. 

United States Office of Standard Weights and Mea- 
sures. 








WALKING AS A TONIC AND PASTIME. 


WALKING, says Omega, which also means standing 
erect, with shoulders thrown back, lungs expanded 
and head well poised, is the best tonic that can be pre- 
scribed for exhausted brains, weakened muscles and 
wornout nerves. It strengthens the digestive organs, 
drives the blood away from the tired brain, and is one 
of the best cures for nervousness. 

There is no better way of curing rheumatism than by 
a walk in warm weather. You have ali the advantages 
of the Turkish bath without the danger of breathing 
impure air. Physicians have cured the worst kinds of 
rheumatism, stubborn forms of indigestion, aggravated 
cases of insomnia and all sorts of nervous diseases by 
exercises in breathing and walking. 

There is a famous medical man of Munich, who has 
formulated a system of ey mene | and walking by 
which asthmatic patients are taught to walk without 
using breath, while sufferers from weaknesses of the 
heart and nervously exhausted persons are cured. No 
matter how long the walk or how steep the climb, no 
one need *‘ get out of breath” who follows this simple 
— the breathing and walking being in time to- 

ther. 

“ih ascending a stair or path one should take one 
breath for every step, and the fuller the breath the 
better. In walking along a level stretch, one should 
take two steps to every breath, thus the inhalation and 
exhalation always begin as the same foot touches the 
ground. 

That tired feeling which walking brings on is natural, 
and in a few weeks’ practice one is able to walk a mile 
or more without fatigue. The walking is of itself a rec- 
reation and a great help to the development and pre- 
servation of physical symmetry, its.tonic effects are 
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much better when one walks correctly and at regular 
times. 

In order to walk correctly, one should stand quite 
erect, and breathe in a proper manner, then swing the 
leg from the hip. By so doing the muscles which are 
strongest bear the strain, and the length of the stride is 
increased several inches. The heel touches the ground 
first, and not the toe, and a slight spring is given from 
the ball of the foot to aid in making another step. 


600 HORSE POWER BLAST-FURNACE GAS 
MOTOR AND BLOWING ENGINE. 


WE illustrate below a very interesting blowing en- 
gine constructed by the Société Anonyme John Cocke. 
rill, of Seraing, and which was set to work on Novem- 
ber 20 last. he special feature of this installation is, 
says Engineering, to which we are indebted for the en- 
graving, that the motive energy is derived from the 
waste gases of the blast furnace. The engine has been 
running regularly since the above-mentioned date, and 
has giveao full satisfaction. The two horizontal cylin- 
ders are placed tandem, the blowing cylinder being 
behind ; the piston is driven by an extension of the 
motor cylinder piston rod ; the length of stroke is 1°400 
meters (55°12 inches). The diameter of the gas engine 
cylinder is 1°30 meters (51°18 inches) ; it hasa single act- 
ing piston working under the a conditions of 
four cycle motors. The connecting-rod is 4400 meters 
(14 feet 5°23 inches) long and 300 millimeters (11°81 
inches) in diameter. The crank shaft is 4°60 millime- 
ters (18°11 inches) in diameter, and is the heaviest work- 
ing part of the engine, its weight being 20 tons. This 
shaft is supported by bearings in two large castings, be- 
tween which and the cylinder, connections are made 
that give the engine somewhat the appearance of a large 
hydraulic press. A flywheel, 5 meters (16 feet 5 inches) 
in diameter, and weighing 35 tons, is mounted on the 
erank shaft, the weight being carried by an outside bear- 
ing. The total weight of the engine is 160 tons. The 
blowing and gas cylinders are connected by means of 
cast iron guide bars, much as in ordinary practice. The 
blowing cylinder is 1°70 iweters (66°90 inches) in diameter, 
and the cubic capacity traversed by the piston at a 
speed of 80 revolutions is 500 cubic meters (about 17,650 
cubic feet) per minute. The normal working pressure 
is equal 40 centimeters (15°75 inches) of mercury ; under 
these conditions, the effective horse power is from 500 
to 550. 

The air inlet valves are placed on the ends of the 
eylinder, and are arranged around two concentric 
circles so as to afford the largest and most convenient 
area for the air admission. They are made of steel 
disks, 80 millimeters (3°15 inches) in diameter and 1 willi- 
meter thick, and are held on their seats by spiral 
springs. Certain modifications are under considera- 
tion, having for their object the increase of the air 
pressure to one atmosphere ; this would reduce the 
amount of delivery by about 40 per cent. The gas for 
working the engine is taken direct from the blast-fur- 
nace gas main; itis not purified in any way, but is 
only cooled in an iron chamber, 6 meters (19 feet 8 
inches) long, 6 meters high, and 125 meters (49°21 inches) 
wide ; into this chamber aspray of water is injected by 
a 10-millimeter Korting pulverizer. By this means the 
temperature of the gas is reduced to 20° C., which is 
found suitable for working. The running of the en- 
gine is not effected by the presence of dust or water 
vapor in the gas. In starting the engine the first ex- 
plosion is effected by means of air carbureted with 
petroleum spirit ; this method is found to be quite effi- 
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cient, no other device being necessary. No difficulty 
is experienced with the packing of the stuffing boxes of 
the gas cylinder. 

A complete series of trials with this engine will be 
carried out in a short time, but the practical and satis- 
factory test of everyday working for the last two months 
has demonstrated the success of the system; the 
amount of gas used is not excessive, aud this utiliza- 
tion of waste gas points to a large economy in biast 
furnace practice. We shall hope to publish the result 
of the detailed trials at a later date. 

DOWNIE’S PATENT PISTON RINGS. 


THE marine specialties shown in the accompanying 
illustrations are the invention of Mr. Thomas Downie, 
of the firm of Messrs, Thomas Downie & Company, 


i 
sual, 





Toxteth Engine and Shipbuilding Works, Caryl 
Street, Liverpool. Mr. Downie has devoted much 
time and labor to the invention of piston packing rings, 
especially for marine purposes. The accompanying 
illustration, Fig. 1, shows Downie’s patent high-pres- 
sure piston valve ring, which consists of one ring, hav- 
ing cast on the inside, where sawn, a double V slide, 
which is fitted with two adjustable blocks and screw. 

These blocks, when drawn together by the screw, 
expand the ring equally all round. Once the adjust- 
ment is made, the ring is locked in such a way that 
the steam pressure cannot affect it either internally or 
externally. 

The advantages claimed are the great simplicit 
of the arrangement. There are very few parts whic 
are easily removed, and there is equal expausion. 
This ring having no flanges or springs, there is no 
friction, and it is easily adjusted. These piston rings 
have been fitted to many first-class steamers and work 
perfectly. 

In Fig. 2 is shown Downie’s patent wedge-shape pis- 
ton packing ring, which is specially adapted for verti- 
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cal marine engines of high steam pressure and great 
piston speed. It coysists of two rings, the one acting 
as a tongue-piece for the other. These rings have a 
standard vertical depth of 1 inches, and are ar- 
ranged to reduce to a minimum the enormous pres- 
sure that the walls of a cylinder is subject to from steam 
and spring action. Each packing ring is an inclined 
plane oun its outer surface, fitting into a corresponding 
one on the piston flange and junk ring; the rings are 
turned larger than the cylinder, then cut and sprung 
in, and are held in position by the junk ring. The 
rings at first are left a little slack vertically to allow 
them to wear up to the cylinder walls, and the wear 
on the six surfaces caused by the reciprocating action 
allows the packing to keep the bore full. Should this 
not be enough, a thin liner can be placed under the 
junk ring, which allows the rings to adjust themselves 
to the cylinder. A number of these rings have been 
fitted and have given perfect satisfaction. 

In Pig. 3 is shown Downie’s | pew segment piston 
ring, which is specially designed and adapted for inter- 
mediate and low-pressure cylinders of marine engines. 
As will be seen from the esteadion the design and 
construction are such that the lateral pressure on the 
packing rings is equally distributed over the whole 
surface, which reduces the friction and consequent 
wear toa winimun. The result is a considerable sav- 
ing in horse power as well as in lubricants. Owing to 
the lightness of these rings there is an appreciable ver- 
tical wear. They are easily overhauled by one man, 





Fie. 3—DOWNIE’S PATENT PISTON RINGS. 


and being in segments they readily adapt themselves to 
irregularities in the cylinder and keep perfectly steam- 
tight. 

The standard width of Downie’s patent segment pis- 
ton rings, for all diameters, is 144 inches, thus allowing 
the piston blocks to be much narrower, and thereby 
making it possible to obtain a longer piston stroke in 
the same length of cylinder. The Cunard steamers 
* Campania” and “Lucania” are fitted with twelve 
sets of Downie’s segment piston rings, viz., eight sets of 
100-inch and four sets of 70-inch. 

Downie’s patent piston rings have also been sup- 
plied to many of the leading steamship companies and 
shipbuilders.—We are indebted to The Steamship for 
the article and engravings. 





A manila rope, 3-inch circumference, 0°955-inch di- 
ameter, weighs 0°297 pound per foot, has a breaking 
strain of 6,115 pounds, and is safe for a 611-pound load 
if used for hoisting. One wire rope will outlast three 


hewp ropes. 
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MACHINE FOR OPERATING A PILE DRIVER 
BY MEANS OF THE CURRENT OF A RIVER. 


BETWEEN the two boats, A and B, which are firmly 
attached to each other by beams, CU, is placed the large 
wheel, D, provided with paddles on the periphery, in 
order that the current of the river may cause it to re- 
volve, and with a crank shaft at the part Z. 

Upon these boats is erected the frame of the pile 
driver, which differs from the ones in ordinary use 
only in being provided with the wheel, F, and the 
druw, @G, both of which have one axle, H, in common. 

As regards the ropes of this machine, the one, 2, 
that supports the monkey, O, has a hook, KX, at one 
end, passes over the pulleys, Z and M, and winds 
around the wheel, /; and the rupe, V, being wound 
at one of its extremities around the druw, G, is at- 
tached through the other to the crank, Z, of the axle 
of the large wheel, D. ‘This machine is so arranged 
that when it is desired to use it, and the river current 
causes the wheel, D, to revolve, the crank, Z, of its 
axle follows its motion. In the circle that it describes 
in descending from its highest to its lowest point, it 
pulls the rope, V, and consequently causes the drum, 
G, and the wheel, F, to revolve, and, in making such 
motion, winds the rope, J, around its circumference 
and causes the monkey, 0, to ascend. 

As soon as the monkey has reached the necessary 
height, the hook, X, is freed, as we shall explain, and 
the monkey, in rapidly falling, produces its useful 
effect upon the pile that it is to drive. After having 
seen the maneuver made by the crank, EZ, in descend- 
ing, it is necessary to explain that when it rises from 
the lowest point of the circle that it describes up to its 
highest point of elevation, it slackens the rope, y and, 
as the hook, X, is loaded with a block of lead and is no 
longer drawn upward, it descends by its own weight, 
and, thereby causing the rope, J, to unwind from the 
wheel, 7, makes the rope, N, wind around the drum, 
G, thus putting tie apparatus in a state to ascend 
Je with its monkey, which it hooks onto after it bas 
allen, 

Thus, the large whee! continuing to revolve, the dif- 
ferent motions of the machine continue likewise, and, 
at every revolution that the said wheel makes, the 
monkey ascends and falls once upon the pile. It 
would remain to explain how the hook, K, frees itself 
from the monkey after the latter has been lifted, and 
how it hooks on again after it has fallen ; but a careful 
inspection of the figure ought to suffice to show this. 
I shall merely add that the tail of this hook is pro- 
vided with a ring to which one of the ends of the 


small rope, P, is attached, and, as this rope, which is 
attached through its other end to a fixed point, is taut- 
ened when the monkey is at the necessary height, it 
pulls ja the tail of the hook and causes it to let go 
its hold. 

What is very peculiar in this machine is that it pro- 
duces its effect continuously without the aid of any 











APPARATUS FOR LIFTING RAILS. 


maneuver, while all other machines for the same pur- 
pose that have hitherto been invented require a large 
number of persons to cause them to operate. The 
machine under consideration might work day and 
night uninterruptedly, and appears to require no hand 
labor except that neceasary to shift it from one pile to 
another.—From Recueil d’Ouvrages Curieux de Mathe- 
matique et de Mecanique, 1733. ‘ 


- wee * 
ae D 


APPARATUS FOR LIFTING RAILS. 
THE accompanying engraving, borrowed from La 


Nature, represents a simple apparatus devised by a 
German engineer for lifting rails. It consists essentially 
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of ascrew, V, held by a support, B, a section of which 
may be seen to the right, ate d. The extremity of the 
screw carries a pair of tongs, A, the branches of which 
Bras the two sides of the web of the rail beneath the 
1e The screw is revolved by means of a lever in- 
serted in the aperture in the head. This apparatus 
has the advantage over levers in that it does not neces- 
sitate the digging of a hole beneath the rail in order to 
obtain a purchase, and that there is no danger of dis- 
placing the rail during the operation of lifting it. 


MACHINERY—LABOR-SAVING, LABOR- 
CREATING OR LABOR-KILLING? 


To the Editor of ScIKNTIFIC AMERICAN SUPPLEMENT: 

One of the most interesting and instructive sociolog- 
ical works that has been given to the readers of such 
matter this year is a volume entitled ** Better-World 
Philosophy,” by J. Howard Moore, of Chicago. But 
this essayist, like so many of our philanthropical stud- 
ents, has viewed the issue of invention from its adverse 
side mainly so far as it relates to individual benefit to 
labor; and in opening the argument, we quote the fol- 
lowing paragraph from his chapter on the Problem of 
Industry : 

“Inventions are not invariable and universal bless- 
ings. The sad and peculiar conditions prevailing in 
human industry cause inventions to to many 
human beings a catastrophe and adread. To those 
who are able to own them, and have lands on which to 
operate them, they are blessings. But to the great 
disinherited class, who have nothing on earth but 
their hands, inventions are a disadvantage and an evil. 
Those who have not Jand or machinery inust subsist on 
that for which they can sell the use of their bodies. 
Their poner consists in a large demand for their 
services. Anything that tends to dispense with and 
cheapen their labor is an injury tothem. This is pre- 
cisely the function. of inventions. Their very virtue 
lies in lessening the necessity for labor.” 

It is against this paragrapk that we propose to bring 
the battalion of combative argument with its ever 
evolving question of benefit versus prejudice etal. For 
the past century, the agitators and philanthropic re- 
formers of social and economic conditions have flung 
their anathemas against the so-called labor-saving me- 
chanical inventions that have been and that are still 
being showered upon our disjointed millions during 
the decades of the nineteenth century, through the 
brain-force of science and ingenuity ; decrying them as 
a curse to labor, as a curse to the thousands and thou- 
sands of nen, who, unfitted by circumstance, environ- 
ment, what you will, for filling the requirements of a 
profession or position of skilled handicraft, must, 
of necessity, maintain their foot-hold on existence 
by what is termed common labor, Perhaps a foot- 
hold on par with that of the mole who burrows blindly, 
one of the animal illustrations which favor non-compe- 
tition as non-productive of the best results to the 
individual mole. But can there be any fact, if itis a 
fact, brought forward, more uncomplimentary to the 
natural intellectual energy of the American working- 
man than the relative assertion that he must remain 
a mole to all ‘eternity, as it were, that he must, of a 
necessity, belong to the leopard class, and cannot 
change his spots, in fact, is not endowed with capabili- 
ties that will permit him to change the nature or form 
of his work, even though it be in the line of so-called 
common labor. Patriotism should not be a sentiment 
of country alone, but of intelligence also. May we not 
be as patriotically true to our laborer asjour landj?_ To 
be sure, he can move from one State to another if he 
sees in the change some benefit to himself. Why can 
not he just as easily wield a pick as a plow, run a hand 
car as a hay rake, notwithstanding the fact that many 
of our reformers decry any such a possibility, or rather 
decry any invention that shall force him from his mole- 
like methods of gaining a livelihood ? 

While it is a self-evident fact that mechanical inven- 
tion has displaced hand labor in a hundred instances, 
those who argue against such inventions seldom take 
it into consideration that they are only the natural re- 
sults of the advancement and evolution of the horse 
plow beyond the sharpened stick which was once 
the only tool used to prepare the land for cultivation, 
or a period when the town crier gave to the separated 
habitations the —_ though toilsomely gathered in- 
formation or record of the events of the day, and 
crisis of history, which all periods, however remote, 
have produced—a town crier, against whom invention 
has anead such great odds that the 20th centur 
world would decidedly object to baving removed. 
And, again, that rather questionable invention, gun- 
powder, of which Carlyle says : ** Such I hold to be the 
genuine use of gunpowder; that it makes all men 
alike tall. Nay, if thou be cooler, cleverer than I, 
if thou have more wind, though all but no body what- 
ever, then canst thou kill me first, and art the taller. 
Hereby, at last, is the Goliath powerless, and the 
David resistless ; savage animalism is nothing, inven- 
tive spiritualism is all. Nay, I think with old Hugo 
von Trimberg, ‘God must needs laugh outright, could 
such athing be, to see his wonderous manikins here 
below.’” We repeat, this gunpowder as against the 
much slower and more personal method of murderous 
warfare waged with a boomerang. To resort to alliter- 
ation, whieh Zangwill declares is so fast replacing epi- 
gram, particularly in politics, where its effects on moral 
character are tremendous, we will assert that invention 
may have displaced labor, but it has neither derogated 
nor deteriorated it. 

To illustrate the theory that possibly labor-saving 
machinery is not an invention of the devil as against 
mankind, but of God, in favor of, it is only necessary 
to follow the transition of, for instance, one bucket of 
iron ore which has lain for centuries in the bowels of 
the earth, a valueless substance in itself, a profitiess 


growth if unassisted in its evolution by science, until. , 


at the invocation of invention, it becomes a mass of 


wonderful mechanism, awakened as it were from the 


inanition of ages by the kiss of the fairy prinee, Genius, 
into an almost life-evolved being, that shall take its 
place as a mighty factor in the limitless train of ad- 
vancement rushing on to some glorious economic 
fulfillment, to be deterred neither by cant nor cudgels. 
Ave, this handful of metallic element—metalliferous 
earth—you have only to watch it in its transition. 

Not delving into its geological conception or dis- 
covery, we will attempt only to trace its progress from 
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its centuried resting place in Mother Earth to its ulti- 
mate destination as man’s assistant. In the first place, 
how many thousand men are gaining, at least, the 
substance of a good living for themselves and their 
families by digging the treasure from its cavernous 
home? Enough, at least, who, were they distributed 
as tillers of the soil broadcast over our country, would 
be the aneans of starting another howl of overproduc- 
tion through the land, but in this instance, human in- 
stead of manufactured production, which would per- 
haps justify the present administration’s policy of 
ignoring the constitutional Monroe doctrine. And next 
in transition, we find this bucket of ore in the hands 
of the carriers called railroads. Here again in evidence, 
we must take into consideration the ae proved 
fact that the railroad ewployes form a formidable ma- 
jority in the great league of common laborers. The 
great labor-giving system is certainly of mechanical 
device, a system of machines, and it returns to us that 
some other little bucket of ore and its fellows made it 

ible for the mighty factor, the railroad, to retain 
its profitable existence. Following our illustration, we 
find it has now only arrived in cars to its center of ex- 
port, although it has taken as many pairs of hands to 
get it there as there are voters in a great city, and 
again it must have its thousands of helpers, ere it is 
safely landed in the care of the great transportation 
companies, where we have further incidental evidence 
of the multitade of employed labor which is required 
in the manufacture and management of the hundreds 
of steam and sail navigators which throng the chain of 
lakes. Necessarily these represent an unlimited amourt 
of skilled labor as well. Next comes its arrival at some 
seaport town, where it must again be lifted from the 
hold of the vessel to the miles of dock front, which too, 
in turn, as well as the assisting machinery which bas 
taken so prominent a part in its transportation, has 
given millions of dollars into the hands of labor. From 
the dock it is again transferred to the railroad, where 
still again thousands must come to its aid, it not yet 
having arrived at a stage that will allow of its dis- 
charging common labor and taking on skilled opera- 
tors. Next comes its arrival at the great furnaces and 
mills scattered over the country, where is separated 
the false from the true, through purification by fire. 
Now our little,bucket of ore has become a molten mass 
whose product is the bar of iron. How many thousand 
furnace workers, think you, will our next census 
enumerate? Again into the hands of the common 
carriers, and the bucket of ore, now a bar of iron, is 
whirled away, and, as it is still but an inert mass of 
metal, human hands and ingenuity must aid in its 
flight. But next we find it in the hands of skilled 
labor, almost exclusively, guided in its many and 
devious wanderings by the brain power of mechanical 
genius, a genius which is one of the grandest and most 
beneficial gifts that a good providence has seen fit to 
shower upon his earthy representatives. And from 
this point, it is more difficult to follow our transfigured 
original, unless we individualize, which has p into 
forms of such dainty, frail, and wonderful mechanism 
that it seems as though they were endowed with human 
sensibilities. And in this last transition to a com- 
pleted whole, is represented all of the finest acquire- 
ments of haman skill, ingenuity, and delicate handi- 
craft, as well as intelligence and inventive artistic 
force, an immense whole, as it were, of beauty and 
practicability, and this completed labor-saving ma- 
chine—has it not, from birth to maturity, given work 
to its countless thousands? If it were possible to 
tabulate the individual labor, time, etc., expended on 
one machine during its period of transition, how 
would it compare in utility, as regards the principle 
of for and against its beneficence toward the man 
who must labor by the sweat of his brow? And re- 
member, this bit of ore is only one of the many de- 
veloping transitions at which labor, i. e., common labor 
must assist. It is saying nothing of gold, silver, and 
the other metals, that grow under the earth, nor of the 
many productions that are on the surface, that require 
jast as much expended ‘‘common labor” before they 
ean become a perfected evolution. 

To individualize, we will further quote from Mr. 
Moore’s Problem of Industry : 

“A type-setting machine performs the same kind 
and quantity of work as five men. Hoe printing 
press will cut, print, fold, and address 55,000 news- 
papers in an hour, an achievement which two genera- 
tions ago would have required 300 men. A modern 
match-making machine will perform the entire process 
involved in the manufacture of matches, from sawin 
the timber out of which they are made to counting ond 
boxing them, at the incredible rate of 6,000 or 7,000 a 
minute.” 

The type-setting machine does the work of five men, 
yet we have just followed one bucket of iron ore to its 
result, i. e., a type-setting machine. The labor of five 
men saved; but what would our tabulated estimate 
figure out as labor created? The Hoe machine sets 
out 55,000 newspapers an hour. Watch for a few 
moments the complicated workings of the Hoe ma- 
ehine, and remember our bucket of ore, which, with its 
accessories, carbonated iron and wood, which has 
opened another field of labor product, whose evidence 
is becoming superfluous in our argument. And the 
match machine, which represents in its creation more 
steel, wood, and buckets of ore, and this constant re- 
iteration is ruinous to one’s tautology, but we repeat, 
remember our bucket of ore and “the pit from whence 
it was digged,” or would it be better that we resort to 
the ancient regime, when fire was drawn from the sun, 
than produce a match machine which will furnish us 
matches at the rate of 6,000 or 7,000a minute? Will 
not the united voice of labor cry as with one grand 
halleluiah, ** Blessed be the name of the man who in- 
vents !"—even though it be a machine that does the 
work of five men or five hundred. 

There is another illustration that should furnish a 
strong argument for some fair advocate who will take 
the stand against labor-saving machinery, as it relates 
to the feminine branch of society, and that is, the pass- 
ing of the tallow dip in favor of the modern labor-sav- 
ing methods of illumination. The time was, and at no 
great slistance either, when many of our grandmothers 
constructed, monopolized, and controlled the entire 
illuminating plant of all families, and often that of the 
entire neighborhood, in the manufacture of the “dip.” 
But now her opportunity for that occupation, like 
Othello’s, ‘‘ is gone,” and through the means of labor- 
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saving machinery at that. There has been no per- 
ceptible decrease in grandmothers that we have learn- 
ed of, but through man’s intervention and invention 
the “dip” has been supplanted by oil, gas, and lastly 
by electricity, but who cries out for protection for 
grandmother labor, or the “dip”? Perhaps it is only 
_ meek huwmility of the feminine that keeps her 
silent. 

One of the most prominent writers of the day has 
written the following paragraph, which “shows up” 
invention from his point of view : 

‘**The steain plow and the reaping machine are creat- 
ing in the modern world latifundia of the same kind 
that the influx of slaves from foreign wars created in 
ancient Italy. And to many a poor fellow as he is 
shoved out of his aecustomed place and forced to move 
on, as the Roman farmers were forced to join the pro- 
letariat of the great city, or sell their blood for bread 
in the ranks of the legions, it seems as though these 
labor-saving machines were in themselves a curse.” 

Hardly has this man taken into consideration the 
benefits accruing to labor from inventions of a labor- 
saving nature, not only to individual labor, but by its 
thousand devices and helps, been the vital means of 
giving to the laborer and his family the benefits of 
such inventions, in the reward of luxuries as well as 
comforts, that he could never have possessed without 
their aid, making even the rough road of poverty 
softer to the weary feet that needs must traverse it, so 
long as social conditions remain as they are, and the 
child is not yet born that shall see the change, how- 
ever desired, for social like natural evolution works 
but slowly though surely. The late Henry George, 
one of the most enthusiastic land reformers of our day, 
and a man whose opinions will always command re- 
spect from the thinkers of the world, though many 
will differ with him in policy, has hurled many strong 
invectives against inventions of a labor-saving nature, 
and he too, fails to give due consideration for the 
amount of labor created, both skilled and common. 
He says in his Social Problems : 

“The great employment of machinery, the greater 
division of labor, the greater contrasts in the division 
of wealth, become to the working classes positive evils, 
making their lot harder and more hopeless as material 
progress goes on.” 

And further to illustrate, he holds up the Chinese 
non-advancement principle for our observation : 

** It is not altogether from blind dislike of innovation 
that even the most thoughtful and intelligent Chinese 
set their faces against the introduction into their dense 
population of the labor-saving machinery of western 
civilization. They recognize the superiority which in 
many things invention has given us, but to their view, 
this superiority must ultimately be paid for with too 
high a price. The eastern mind, in fact, regards the 
greater powers grasped by western civilization some- 
what as the medieval European mind regarded the 
powers which it believed might be gained by the Black 
Art, but for which the user must finally pay in destruc- 
tion of body and damnation of soul. And there is 
much in the present aspects and tendencies of our civi- 
lization to confirm the Chinese in this view.” 

However, had Mr. George lived but a few years 
longer, his own illustration (according as events in 
China are pressing forward) would have gone over to 
his natural enemy, the inventive genius. In summing 
up the pros and cons of the case we must at last arrive 
at the conclusion that the fittest shall survive, in spite 
of all, and that the capabilities of labor will, as it ever 
has, advance in line with the world’s requirements, be 
it for or against machinery. ALBERTA A. FIELD. 

Ashtabula, Ohio. 





THE POISON IN OUR FOOD. 


AN eminent French chemist wrote a book not long 
ago in which he made a forecast of the time when hu- 
man beings would cease eating meat or vegetables, and 
would take all their foods in the shape of compact 
chemical tablets of diverse flavors. It is possible that 
the day may come when chemists will be able to manu- 
facture nutritious and wholesome food out of the ele- 
ments; but if we are to judge the future by the pres- 
ent, it is to be hoped that the era of chemical food may 
be postponed indefinitely. It has long been known 
that a very large percentage of our food is more or less 
adulterated with substances that can be made to re- 
semble it in appearance and flavor, and which are often 
harmless. If they were all innocuous, the question 
would be merely one of commercial honesty, competi- 
tion, and price. But many of them are injurious to 
health, en therefore call for more vigorous measures, 

As early as 1820, attention was called in England to 
the dangers from adulterated food through Accum’s 
treatise, *‘ Death in the Pot.” In 1851, The Lancet de- 
clared war against dishonest manufacturers, printing 
every week a list of culprits, with chemical analyses of 
their products, and coutinuing this for three years. 
Repeated legislative enactments since that time have 
given the English considerable protection, but that it 
is still far from complete way be inferred from an ar- 
ticle in The Lancet of April 22, on “ Meat Extract of 
Vile Origin,” which shows that such extracts are occa- 
sionally made of putrid liver and offal. ‘‘It might be 
—- impossible,” it remarks, *‘ that such filthy ma- 
terial could be fabricated into a toothsome paste, but 
so it is, the use of deodorizers and subtle flavoring ma- 
terials having been placed at the disposal of offal- 
mongers by the advances (alas, that it must be so con- 
fessed) of chemical knowledge. Of course, 
cooking would destroy most noxious germs, but their 
products, the poisonous ptomaines, would remain. 
° . Their presence in an extract would cause very 
serious symptoms of poisoning.” 

In this country many State legislatures have enacted 
laws making injurious food adulterations illegal, and 
Congress has set aside an annual appropriation for use 
in investigating such adulterations, partly for the sake 
of protecting honest producers. The proceedings of 
the War Investigating Committee have resulted in a 
fiasco for the government, but they have at least done 
good in calling the nation’s attention in a sensational 
way to this subject of ‘** Death in the Pot.” By a for- 
tunate coincidence, official reports regarding the 
alarming extent of food adulteration and poisoning 

*have been recently prepared in several States, and the 
result is that the press all over the country is dis- 
cussing this matter. 
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In Pennsylvania the Food and Dairy Commissi 

Levi Wells, has ascertained that chadbonl companies 
have had agents traveling regularly in the State to sell 
to butchers chemicals for preserving meats, the favor- 
ite being apparently boracic acid, which “is certain] 

deleterious to health.” The packages are labeled, 
telling how the chemicals are to be used on meat. In 
Connecticut the Agricultural Experiment Station is- 
sued on May 1 its annual report on the adulteration of 
foods. [t gives a summary of the extent to which 
frauds are practiced on consumers, thanks to Yankee 
ingenuity, combined with modern advances in chem- 
istry. Of sixty-three samples of fruit jellies, two-thirds 
were adulterated, not only with starch and glucose, 
but with aniline dye and poisonous salicylic acid. Out 
of forty samples of marmalades and jams only three 
were pure. Of forty-seven samples of beer and ale, 
twelve contained salicylic acid, and nineteen samples 
of sausages and oysters were found ‘“‘embalmed” by 


borie acid. 
“The use of antiseptic as preservatives of food is 
becoming alarmingly great,” says Prof. Mitchell, 


analytical chemist of the Wisconsin Dairy and Food 
Commission, Farmers mix them with milk and butter, 
and they act disastrously on the tissues of the stomach. 
Nearly every butcher in Illinois, he says, makes use, 
especially in the preparation of ‘‘ Hamburger steak,” 
of preserving chemicals, including sulphide of soda, a 
compound which checks fermentation, and therefore 
makes it difficult to digest the meat. A government 
expert has testified that this chemical had been used 
A medical students to preserve cadavers, and by 
physicians to disinfect houses where there had been 
smallpox. At the recent sessions of the United States 
Pure Food Investigating Committee in Chicago, the 
testimony of several other experts was taken, all of 
whom agreed that the antiseptic chemicals so freely 
used in the preservation of food and drink are dele- 
terious, and in many cases poisonous. Dr. Wiley, 
chemist to the National Agricultural Department, de- 
clared, among other things, that no food which con- 
tains preservatives is fit to eat, and that probably the 
one most commonly used, because of its cheapness, is 
salicylic acid, which should be forbidden because it is 
very bad for the health, especially in the case of weak 
stomachs. A pamphlet published by the Department 
of Agriculture at Washington states that “the use of 
salicylic acid as a food preservative has been forbidden 
by several European governments.” Here it is used to 
a large extent, both by native canners and by for- 
eigners who take advantage of our situation. The 
department found it in fifteen out of twenty samples 
of string beans, in ten out of twelve samples of baked 
beans, in twenty-four out of forty-one cases of corn, 
and so on. 

This testimony, from so many expert and unbiased 
sources, fully justifies the heading given to our article. 
The chemicals used to preserve our food and drink 
have become a serious wenace to health. There are 
thousands of invalids whose chances of recovery and 
life depend on’ their getting the purest drugs and 
food, and there can be no doubt that some of these 
are killed every day by the poisons in milk, butter, 
and meat, put there by farmers, grocers, and butchers 
to save trouble or avoid the risk of goods spoiling on 
their hands. To perfectly robust individuals these 
chemicals may be comparatively harmless, but Ameri- 
cans are a nation of dyspeptics, and salicylic acid, the 
favorite preservative used here, has been pronounced 
by the Paris Academy of Medicine especially injurious 
to dyspepties. Their life is made wretched by the 
systematic food poisoning for the profit of dishonest 
dealers; salts of zinc or copper in a dish of canned 
peas, for example (put there to give them a pretty 
green color !), may result in a sleepless night, colic, 
headache, loss of a day’s work, and general misery ; 
and this way go on indefinitely, rendering life a bur- 
den, without any suspicion in the victim of the real 
cause. Last summer a Western hotel lost hundreds of 
guests, who left, one after the other, because they all 
became ill for some mysterious reason. The waterand 
ice were held responsible, but careful experiment 
showed that the illness was due to the use in the 
kitchen of cheap coal-tar flavoring extracts. In saving 
$10 by buying this stuff the proprietor of the hotel 
lost $10,000. These coal-tar extracts are used to a very 
great extent in confectionery, ice cream, soda water, 
ete., and to wany persons they are poisonous, They 
deserve a special investigation. 

To remedy this state of affairs it has been suggested 
that a national food commission should be organized 
with powers to examine manufactured products and 
testify as to their quality. The most important thing 
to remember, if this is done, is that fines are of little 
use, imprisonment of the real culprits being the only 
effective deterrent. This was proved in Munich, where 
the law that only hops and malt must be used in the 
manufacture of beer was ineffectual as long as the 
brewers were simply fined, for they found that it was 
more profitable to make poor beer and pay a fine than 
to make good beer and pay no fine. But when the 
government began to imprison the rich brewers, they 
began to make honest beer. Pending the enactment 
of similar laws in this country, covering drink and 
food, there is a method which can be applied at once 
by honest manufacturers and dealers. t them print 
the contents of their cans on the labels, offer rewards 
for discovery of adulterations, and advertise on a large 
scale in the newspapers, and they will become as pros- 
perous as the Munich brewers.—The Nation. 








The manufacture of brick from blast furnace slag is 
being successfully practiced by the Bohemian Mining 
Company at the Karl-Emil works in Bohemia, says 
The Engineering aud Mining Journal. How the con- 
sumption of this kind of brick has increased is best 
shown by the increase of production, which rose from 
200,000 bricks in 1888 to 12,100,000 in 1895. In the Karl- 
Ewil biast furnaces limonite of the Bohemian sub-silu- 
rian formation is worked by means of coke, whereby 
slag of the following conposition is produced : Silicic 
acid, 25°8 to 27 per cent.; peroxide of iron, 1°7 to 1°5 per 
cent.; clay, 173 to 19% per cent.; lime, 51°4 to 51°5 per 
cent.; magnesia, 2°5 to 0°4 per cent.; sulphur, 1°3 to 1°8 
per cent. This slag, mixed in granulated condition 
with caustic lime, hardens to a cement-like mass, from 
which the so-called slag brick is produced. Sucha 
brick weighs about 10 pounds and can theoretically 
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bear a burden of 38 ponnds per square centimeter. 
The production of these bricks is at the rate of 1,000 
per hour. After having dried eight days the bricks are 
ready for shipment. The hardening process is accom- 
plished by the silicic acid of the slag combining with 
the lime additions that are made during the process of 
manufacture, and the hardening of the latter itself by 
absorption of carbonic acid. The works mentioned 
also use spathic ore which produces a dark colored 
slag. Dark slag, however, has not proved as suitable 
for the manufacture of brick as the light-colored slag, 
because its lime content is lower, and for this reason a 
larger addition of time is required for producing a batch 
of the proper consistency. Besides, brick from dark 
slag has to be dried for about three months before it is 
hard enough for shipment. 


A SIMPLE ILLUMINATION PHOTOMETER. 


THANKS to recent developments in lighting the ques- 
tion of intensity in illumination is pretty satisfactorily 
answered ; incandescent gas lighting and the electric 
are lamp are both relatively economical sources of 
light, and acetylene in a few years may be added to 
these high candle-power illuminants, so that the in- 
a of the light source is no longer the point striven 
for. In fact, these light sources are too intense when 
looked at directly and the issue now resolves itself into 
one of illuminating effect rather than intensity. It is 
better to have many small lights distributed along a 
street than to have a bright lamp at each crossing, be- 
cause the illumination is more regularly distributed, 
and with inclosed spaces any arrangement that will 
make the illumination resemble ‘a solid block of 
light,” and thus more nearly seem like diffused day- 
light, will be the most perfect. 

The tendencies in this direction are amply evidenced 
by the ground glass and opal globes and shades now so 
common in connection with interior illumination, dif- 
fusing the light which would otherwise be painful to 
the eyes and making it mellow and pleasant. 

There are two methods of attaining this end, either 
the light is inclosed in a globe and penetrates through 
it, losing about half its intensity by absorption, or the 
light is thrown by projectors or reflectors upon large 
surfaces from whieh it diffuses in all directions, Ex- 
aiuples of the latter method are not as common as 
they will be after diffused and indirect illumination 
have been more extensively introduced ; however, one 
frequently sees inverted opal shades which reflect the 
light into the ceiling and let part pass downward 
through the glass ; less frequently do we see it thrown 
against side walls, and there is but one example, 
although a strikingly beautiful one, of light projected 
against a diffusing surface. This latter method will be 
found in the dome of the magnificent library of Colum- 
bia University (New York), in which is suspended a 7- 
foot sphere painted white, and against which are 
thrown the light of eight are lamps of 5,000 candle- 
power (25 amperes and 116 volts) each, shunt regula- 
tion. The projectors are the ordinary stereopticon sys- 
tem consisting of a condenser and objective of long 
focus, the distance to the globe being 60 feet. As much 
of the globe as can be seen is thus illuininated with 
considerable intensity, so reduced by the time it 
reaches the floor that the globe looks like a large 
moon against its dark blue dome. 

This system is unique,and the effect is strikingly 
beautiful, producing no sharp shadows and lighting 
up the frescoes and stone carving in such a manner as 
to give them the soft roundness that they have by 
daylight. 

Mr. Vanderbilt’s private picture gallery is another 
exawple of novel diffused illumination, the light from 
concealed incandescent electric lamps being thrown 
by reflectors upon a white screen stretched horizon- 
tally across the room under the skylight, diffusing the 
light so uniformly that no bad reflections or dark 
places were found on any of the paintings. 

These and similar examples of modern illumination 
mark the line of progress in lighting, so that it is 
illumination we have to deal with and not candle- 
power, in other words we now want to know how 
much light a surface receives and gives out and not so 
much what intensity of light any single light source 
radiates. In following up this idea it became neces- 
sary to measure illumination and to secure a photo- 
meter for this purpose. In order to test the illuminat- 
ing powers it was decided to construct an illumination 
photometer upon a simple plan, easy to make, easy to 
operate, and cheap. 

The photometer consists essentially in a horizontal 
piece of heavy white bristol board having a hole in the 
center three-fourths of an inch square; a piece of 
cardboard from the same piece is placed at an angle of 
45 degrees below this and the surfaces of both slightly 
wetted with a brush to remove the glazing and pro- 
duce a ‘‘dead white” surface. This arrangement rests 
on a narrow board about 4 feet long, upon which a 
sperm candle is placed so that its light falls upon the 
45-degree surface, which is observed through the square 
hole from above. The candle is moved in or out until 
the horizontal and the inclined surfaces seem to blend, 
the eyes being kept preferably nearly closed during 
observations, especially with electric light. The ar- 
rangement is illustrated in the accompanying draw- 
ings. 

It must be remembered that when we measure illum- 
ination we are not determining candle-power, the unit 
in the first case being a foot-candle, while in the second 
it is simply an equivalence to a standard candle, the 
one is the effect and the other the cause. We usually 
judge of illumination by the light upon a horizontal 
surface placed at a specified height and location ; this 
height is usually about 30 inches above the floor and is 
supposed to represent a book, drawing, or other work 
lying flat upon a table. Although a horizontal surface 
is not by any means the only one to be illuminated, 
yet it is more frequently so than any other position, as 
it is usually the one upon which the most trying work 
is done, and such work is usually carried on upon a 
desk, table, or bench. Ifa light is sufficient for these 
conditions it is liable to be enough to meet other de- 
mands. 

A foot-candle is the illumination which a white sur- 
face receives when placed vertically at a distance of 12 
inches from a standard candle burning 120 grains of 
spermaceti per hour and having a flame 45 millimeters 
tiigh. As the illumination varies inversely with the 


square of the distance from the candle, if placed at a 
distance of 24 inches, the illumination of the same sur- 
face will be one-fourth of a foot-candle and so on. 
Standard sperm candles, however, are too expensive 
for ordinary use, so that the ordinary sperm candles 
sold by grocery stores must be pressed into service. 
They are about equal to a metric candle (one-tenth of 
a careel) or 0°96 English standard sperm caudles when 
the flame is 1°75 inches high. The various standard 
units in use are : 

STANDARD UNITS OF LIGHT. 





Standard Candies. Standards of Light. 
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Where | | Equivalence) ne my 
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States... | English candle | Svermaceti 100 Candie 100 
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Paraffine candles contain oil which raises their in- 
tensity above 1°05 and stearine candles vary much, so 
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PLAN VIEW OF PHOTOMETER. 


that it is better to use a good sperm candle in photo- 
metric tests. 

Having constructed a photometer according to the 
design here submitted and bought some sperm candles 
it remained but to graduate the instrument. If we let 
A =the standard foot-candle, (Fig. 1) be removed 12 
inches, anc a = the foot-candle desired, at a distance 
of xv inches, then : 

A 12 144 
—-=>—orr= _—- 
a Fg a 

From this equation we construct the following table 


and plot the results in the dotted curve in the accom- 
panying diagram: (Fig. 1). 





Foot Distance, |) Foot Distance, 
Candles. Inches. | ¢ ‘andles. Inches. 
a a 
ol 18 
02 20. 
03.. 225.. 
o4 25 
, 2°75.. 
06 30 .. 
07 320. 
08 BS nce 
09... 375 
10 40 
12 45 
14 --103 50 
8C...0- . 95 





This scale, however, cannot be applied directly to 
the photometer bar as there are many factors, such as 
a deviation of the 45-degree screen from that angle, 
a slight difference in the cardboard surfaces, or the 
effect of insufficient blackening of the interior of the 
box, which would prevent such a theoretic application. 
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It is, therefore, necessary to calibrate the photometer 
bar, which, by the way, also makes the reading inde- 
pendent of the candle-power of the sperm candles used 
in calibrating, provided these candles do not vary 
among themselves, and that their actual value in 
candles is substituted for A (A = 1 in above table). 

The process of calibration is simple. Place the photo- 
meter on its side upon a dull colored carpet or cloth 
and one candle (a) in a line perpendicular to the top 
surface of the photometer at the outer edge of the 
square opening, placing a velvet screen at some dis- 
tance behind the candle so that the latter will not be 
seen when the eye looks through the square opening 
in a line perpendicular to its center. Across the square 
opening are drawn two central axes in pencil, not too 
dark, and lines are also drawn upon the 45-degree sur- 
face in such a manner that when the line of sight is 
perpendicular to the center of the square opening, 
these lines will seem to be continuous, or contrary wise 
when the lines seem continuous, the line of sight (using 
one eye) will be perpendicular, as it should always be. 
The other candle (d) is placed in a line parallel to the 
photometer bar and passing through the intersection 
of the cross lines on the 45-degree surface, 

Now, if the first candle (a) is placed at the several 
distances (a) from the top surface given in the above 
table, this surface will be illuminated with the corre- 
sponding number of foot-candles under the column (a). 
If then, the other candle (0) is nfoved back and forth 
until the inclined surface seen through the square 
— seems to blend with the top surface, the 
illumination of the two surfaces will be equal, and the 
given number of foot-candles is recorded at that point 
on the bar ; similarly for the other points. After each 
observation see that the flames have been the same 
height and reverse the candles until a point is obtained 
which is a good average. Having found a number of 
points a curve nay be drawn similar to the one here 
shown and the intermediate points taken from it, thus 
saving a long series of tedious observations. 

In observing, the best results are obtainable by keep- 
ing the eyes closed so far that all detail is obscured ; in 
this way nothing but the luminous effect is obtained, 
and the trouble due to the difference in color between 
the reddish yellow flame of a sperm candle compared 
with the slightly greenish tinge of a Welsbach burner, 
the white light of acetylene, or the pale light of elec- 
tricity is largely obviated, in fact it is very difficult to 
obtain any results otherwise. A pair of sun goggles 
having an India ink tint has also been used when the 
powers are high with good results. 

To take an observation place the top of the photo- 
meter box horizontally at the place whose illumination 
is desired in such a way that the light source does not 
shine into the box. Look down upon the box from a 
position which casts no shadows upon it and move the 
candle back and forth until the two surfaces blend, a 
point easily determined after a little practice, and the 
foot-candies of illumination can be read from the bar 
direct. 

This photometer works very well, and is so simple 
that it can be built almost anywhere and at very short 
notice. Care must be taken, however, to keep the 
height of the flame about 1°75 inches and in line with 
the center of the inclined surface. The flickering of 
candles may be reduced by placing a chimney an inch 
or two above the top of the flame. If preferred, some 
other method of lighting may be used, always suppos- 
ing such light to remain constant and equal to its com- 
parison light during calibration, and that its true value 
(A) in candles be substituted in the preceding formula 
in place of unity. 

‘or ordinary purposes an illumination of 0°80 foot- 
candles is sufficient, although for reading, writing, 
drawing, working with dark materials, ete., a foot- 
candle should be provided. Very interesting tests can 
be made by using various shades placed in various 
positions and heights, the object being always to secure 
the highest illumination effect possible, along with the 
greatest attainable uniformity. The hygienic import- 
ance of such lighting cannot be overestimated. The 
greatest injury is done to the eyes by the muscular ad- 
justment necessary in turning repeatedly from an in- 
tense light source to a dark part of the room and back 
again, which not only fatigues the eye but the brain as 
well, and ultimately causes permanent injury to both. 
When a room is uniformly lighted by say 0°60 foot- 
candles, under the conditions previously stated as to 
height and position, it will seem sufficient to anyone 
entering the room without photometric intentions ; 
if the same person enters at avother time a room 
lighted to 1°00 foot-candle it will also seem sufficiently 
lighted and will not strike the observer as being very 
much lighter, unless they are placed side by side. 
This peculiarity is due to the diffusion of light which 
makes it easy on the eyes. However, enter a small 
room having a 25-candle naked gas flame and, subse- 
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quently, another larger one with a 50-candle open Wels- 
bach burner and the difference is noted unconsciously, 
ey by reason of the intensity of the light 
source ; although the average illumination may be 
lower in the latter case it will seem Lt by reason 
alone of the intense light source, and the difference 
will be noted only after endeavoring to read or sew for 
some time in both. 

The use of a photometer will remedy many lighting 
annoyances, and will, in some cases, dispense with sur- 
plus lights, in others demand shades or reflectors, and 
iu still others demand more lights or a change in sys- 
tem altogether. There is comparatively little work 
done along these lines, it being a matter of guessing 
with most architects, although Siemens gives the rule 
that 5 square feet of floor require one candle when the 
ceiling is 8 feet high, while Wybava says 3°6 square 
feet when the ceiling is 10 feet high. 








ART AND FASHION AMONG THE PAHOUINS. 


THE M’fan or Pahouin people are a horde of inva- 
ders. It was not until 1872 that they made their ap- 
pearance upon the west coast of Africa, after crossing 
nearly the entire width of the Continent, and driving 
back and absorbing, in the literal sense of the word, 
the different tribes whom they met upon their way. 
They now occupy the vast territory comprised bet ween 
the Cameroun and Setté-Cama, that is to say, more 
than 150 miles of French coast. 

In coupling the words “Art” and “ Pahouin,” we 
must certainly evoke a very deep and justifiable feel- 
ing of astonishment in the minds of the old colonists. 
Etymologists tell us that the word pahouin signifies 
**savage.” This is a statement in which there is noth- 
ing unreasonable, although it is simply hypothetical. 
The Pahouins always live as true children of the brush. 
They fish, hunt, scratch off their vermin, love or beat 
their wives and make war; and these are about their 
only occupations. A certain number of them continue 
to be, what Mandat-Grancey calls ** believing and prac 
ticing anthropophagites.” 

In their own carnal envelope, the Pahouins see a 
frame admirably adapted for the execution of their 
artistic conceptions, to carry out which they utilize 
their teeth, their hair, and their skin. If they cut 
their incisors and molars to a point, it is not only in 
order to consume with greater ease the special dishes 
of the national cuisine, but especially in order to per- 
petuate a fashion several centuries old. Moreover, the 
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There is never a ‘‘ genre” subject like those displayed 
in so much detail upon the shoulder blades of the 
Japanese, and never a sentimental or obscene sketch 
such as we see upon the biceps of our sailors; nothing 
but dots, lines or arrows that are placed above the 
upper part of the nose, open out like a fan upon the 
cheeks, run across the chest, and radiate upon the ab- 
domen, which is already ornamented with some well- 
grown umbilical hernia by way of a central motive. 





A PAHOUIN DAMSEL, 


Not content with tattooing themselves, some of the 
aborigines paint their face bright red with the powder 
of a certain dyewood; but this custom is less wide- 
spread among the M’fans than it is among the Loan- 
gos. Among these latter, the ‘‘ Calebasses,” or damsels 
who are to be married, show themselves to be particu- 
larly addicted to this practice. They conceal their 
youthful faces under a dull pulverulent mask, similar 
in appearance to coagulated blood, and, during the 
period of mourning, superpose upon this first coat of 
red a second one of powdered charcoal. 

After having added to their natural ugliness by these 
different artifices, after having smeared themselves 
with palm oil and perfumed themselves with wild 
garlic, the Pahouins bedeck their body with certain 





PAHOUIN HEAD DRESSINGS. 


effect of an operation of this kind is quite happy. 
It flatters the lover of local color, in that it harmonizes 
wonderfully with the general character of the M’fan 
people, while picturesquely recalling their old reputa- 
tion for cannibalism. 

The Pahouins ornament their face and their trunk 
with blue and red tattooings, and also with others (and 
these they wost delight in) that appear in relief. These 
latter are produced with the juice of a certain plant 
which, when introduced into a series of small incisions, 
has the property of causing the flesh to grow in ridges. 
Unfortunately, whatever be the nature or color of these 
tattooings, they are all of a purely ornamental design. 


ornaments, such as amulets, shells, the teeth or horns 
of animals and collars of pearls or glass trinkets, with- 
out forgetting the famous “‘fetich of personal safety” 
composed of two bells, one of which, without a clapper, 
contains a small piece of a human heart or brain epvel- 
oped in black wax. The women encircle their limbs 
with huge bracelets of copper, several rows of which 
they wear upon the forearm, on the wrist, and below 
the knee. Some of these rows include no fewer than 
fifteen rings. 

Considering the prominent place that it occupies in 
the human countenance, the nose, more than — 
other part of the body, deserves to be ornamented wit 
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taste. Of this opinion are the Pahonins, those at least 
whom the proximity of the whites has not caused to 
lose respect for sound traditions. The Betses of the 
Arebe, an affluent of the Como, transpierce the organ 
under consideration with fish bones, while the dwellers 
upon the Okano, disciples of another school, prefer to 
use colored pearls for the decoration of the nasal ap- 
pendage. Some women, through pure coquetry, and 
without cherishing the least project of feminine eman- 





A PAHOUIN CHIEF. 


cipation, decorate their face with threatening mous- 
taches, by introducing a few hairs from the tail of an 
elephant into their nasal p es. 

It is in their headdress that the Pahouins display the 
most fantasticalness. They have hundreds of ways of 
arranging their hair. The simplest consists in convert- 
ing their cranium, completely deprived of wool, into a 
round ball apparently coated with lampblack. The 
most complicated has the effect of giving the head the 
aspect of a garden laid out by a skillful hand, in which 
the paths in crossing each other form varied contours 
upon the borders. 

If, from the question of hair, we pass by a very nat- 
ural transition to that of headgear, we find that the 
principal motive, and, in a manner, the basis of orna- 
mentation in the Pahouin headdress, is the classic 
white porcelain button provided with four holes. This 
modest object is used for a more utilitarian than artis- 
tic purpose in old Europe, since it serves there for but- 
toning shirts, drawers and flannel waistcoats. But what 
we civilized folk regard as mere vulgar accessories of 
the toilet, these savages consider charming jewels. 
They know better than we do how to appreciate their 
unobtrusive luster, and their lunar form at once so 
decorative and simple. They strew them with profu- 





HELMETS OF PAHOUIN WARRIORS. 


sion over all their headdresses, and yet, says Prud- 
homme, the headgears among these warlike people are 
military. They are merely two cornered hats, leather 
helmets, and caps of monkey-hair. The hair caps have 
a front piece cuirassed with an envelope of buttons 
sewed on close together without any interval. Upon 
one of them there have been counted more than 350 
bet ween two long pendants of blue and red pearls. 

We are, perhaps, expatiating at too great a length 
upon the different accessories of the costume before 
speaking of the latter itself; but it must be confessed 
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that habiliment, properly. so-called, is always of the 
most scanty nature awong the Pahouins. Around the 
loins they wear cotton drawers of varying length, 
sometimes replaced by a girdle of bark, or the skin of 
a wonkey or “‘neheri” (small antelope); that is all. 
The women, like the warriors, leave all the upper part 
of the body exposed Their wodesty is awakened only 
when they meet with a white person. Then, like Eve 
after her sin, they perceive that they are naked, and 
hasten to pluck a few leaves from the first shrub that 
comes handy, in order to cover themselves therewith. 
The chiefs, very eclectic in their tastes, readily aban- 
don the national costume, or, more properly speaking 
the national semi-nudity. They take pleasure in put- 
ting on all the old uniforms brought as presents by 
explorers, and all the worst cast-off clothing picked up 
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COMB AND PINS. 


in factories. They disguise themselves, with equal 
pleasure, as zouaves, clowns, firemen, English gen- 
erals, ete. 

The venerable chief, Dito Mangue, who was our host 
for ten days at Ayenic, donned, on important occa- 
sions, an olive-green jacket, over which he draped a 
piece of tent canvas striped with blue and red. A 
Tvrolese hat, a mayor’s scarf, and white breeches com- 
pleted his gala attire ; and the august monarch brand- 
ished in his right hand a small horse hair brush which 
served both as a scepter and an instrument for keep- 
ing away the flies. When we first reached the resi- 
dence of this same Dito Mangue, in his village of 
Ayenic—a true type of the Pahouin village, with its 
eabins arranged on each side of the sole street, inter- 
sected by the ‘‘abene,” or guard house—I greatly 
wondered at a long series of silhouettes drawn with 
chalk or charcoal upon the walls of the straw huts. 
These drawings, which were puerile, but of a move- 
ment that was sometimes quite correct, represented 
scenes of war, hunting and tom-toms, putting in action 
both warriors and animals. Aside from a few roughly 
earved heads designed for ornamenting the necks of 
parps, the Pahouius rarely represent the human figure. 

Contrary to the custom of the Loangos, who keep 
fetich shops for the accommodation of travelers, and 
who improve their gods to the extent of almost mak- 
ing American dolls of them, the M’fan fetichists conceal 
their wooden divinities with great care. It might even 
prove dangerous for a foreigner to meet one of them 
face to face with a statue of Bieri, the all-powerful and 
jealous god that sometimes surmounts, in their huts, 
the round boxes in which are placed the venerated 
skulls of their ancestors. 

While they are not very fond of manual labor, 
the Pahouins show themselves to be good artisans 
when occasion requires. ‘l'hey manufacture iron arti- 
cles, forge weapons and carve wood with skill. These 
different kinds of work, more still than the silhouettes 
drawn upon the walls of their huts, tend to prove 
that the Pahouins are not entirely strangers to the 
culture of the fine arts. The form of their spears and 
sacrificial and hunting knives are wanting veither in 
elegance nor originality. The ornaments of their pon- 
iards and musical instruments slightly recall Egyptian 
art. Finally, in the decoration of their tom-toms, we 
find the traditional and hieratic lotus flower. These are 
so many valuable details for those who, like Schwein- 
furth, Father Trilles and several others, claim that 
the M’fans are natives of the basin of the Upper Nile 
and of the regions watered by the affluents of the 
Bahr-el-Gazal. Pahouin art is allied also to that of 
Arabia, and we are not permitted to conclude too 
affirmatively as to an influence exerted in former times 
upon the black people by Arab farmers of the revenue 
of the center of Africa. 

As regards artichitecture, the Pahouins gives proof 
of a real and solid knowledge thereof. They are skill- 
ful builders, although after the manner of beavers. 
They construct their huts just as they did several 
centuries ago, neither better nor worse, after an invari- 
able model: two rooms with one door and no window, 
walls of bark with double partitions; and over the 
whole a low rectangular roof composed either of the 
leaves of the palm or bundles of amomum and project- 
ing over the front so as to form a pent-house. A dwell- 
ing of this kind ean be built in two days with the use 
of nothing but a knife and axe. There is here a valu- 
able advantage to the Pahouins. When, as a conse- 
quence of some child’s play of doubtful propriety, or 
acts of violence, robbery or cannibalism, they see the 


soldiers of the militia sent against them by the French 
government in order to punish them by burning their 
village, they proceed in a fit of bad humor to fire a few 
shots or shoot a few arrows, then prudence warns them 
of the inutility of such efforts, and without delaying 
any further in the defense of their little cabins that 
are svon consumed by fire, they go philosophically to a 
remoter distance in order to build others. 

Despite: the adage that music softens manners, it does 
not appear as if manners have changed much during 
the many years that the Pahouins (who dance) have 
been in Africa. The relative progress of the M’fans 
dwelling nearest the French posts is attributable to 
military parades and somewhat, too, to missionary in- 
fluence rather than to the richness of the native 
orchestras. The musical instruments are quite varied. 
The blacks show themselves not only experts upon the 
drum, but, in their musical performances together are 
capable of using a combination of large and swall bells, 
rattles, castanets, harps straight and curved, and fin- 
ally, a sort of xylophone recalling the ‘‘ balafo” of the 
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Soudanese. The natives of the Ogowe, in the vicinity 
of N’djole, Talagauga and Lambarene, likewise play 
on the nasal reed-pipe. This the musician intro- 
duces into one of his nostrils after taking care to stop 
up the other, and, by blowing, obtains sounds that are 
naturally nasal. 

The word “‘tom-tom” designates the long African 
drums, hooped with ox or hippopotamus hide, and also 
the dances at which these instruments are employed. 
On the occasion of a festival, of a war, of the arrival of 
a white man, of a palavar, or of a marriage, the tomm- 
tom players organize upon the public square of the vil- 
lage at nightfall. By the light of torches planted in 
the ground, which cast great copper reflections upon 
their naked bodies, the warriors leap about, howling 
like wild beasts. They tie huge streamers of dried 
grass around their arms, and fix to their legs a number 
of wooden balls that resound as they strike each other. 
Upon their heads are fixed eagle’s feathers and top- 
knots of the touraco. And the women, girls and chil- 
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dren draw mouthfuls of smoke from their pipes as they 
stand gazing at these superb demons stamping their 
feet amid the flames.—H. Avelot, in L’Illustration. 


FOREST CONDITIONS IN THE KLON DIKE. 


THE divide between the headwaters of the Yukon 
River and those flowing into Lynn Canal, known as 
the Chilcoot Pass, has an altitude of 3,500 feet. Lake 
Lindeman, one of the sources of the Yukon, situated 
84¢ miles from the Pass, is stated to have an altitude of 
2,170 feet. At about one-third way down between the 
two, at about 3,000 feet, a forest vegetation first begins 
with a low, scrubby evergreen, growing in clumps here 
and there along the trial. Some small fir trees appear 
at the heads of the canyons and before Lindeman is 
reached trees up to 18 inches in diameter are found, 
although not abundantly. Rarely a spruce or two 
grows mixed in with the fir, and at Lindeman, pines, 
mostly in small groves without intermixture of other 
trees, are next in abundance to the fir. One or two 
small birches and alders, but not the paper or canoe 
birch so common down the river, and many willows 
are common in the swamps and wet ground about the 
lake. As one goes down stream the fir mostly disap- 
pears and is replaced by spruce. The paper birch be- 
gins to grow and the pine often becomes abundant, 
but seldom attains a size of more than 12 inches in di- 
ameter and a height of perhaps 50 feet. Below Five- 
finger Rapids, a distance of some 300 miles from Linde- 
man, no more pine was noticed. From there on down 
to Dawson the principal tree is spruce, together with 
considerable quantities of paper birch. Some cotton- 
wood grows in the bottom land along streams. Scat- 
tering trees are found along the lower Klondike up 
to 15 or 18 inches in diameter and 50 or 60 feet high. 

-The finest spruce timber, says R. 8. Williams in the 
Journal of the New York Botanical Garden, occurs on 
the islands of the Yukon, where saw logs up to 20 
inches in diameter and 80 or 40 feet long can be ob- 
tained. The eight or ten sawmills, however, scattered 
along the river and at Dawson are rapidly diminishing 
the supply. During dry periods, also, which are apt 
to occur at any time between May and September, 
forest fires have destroyed any thousand acres of fine 
timber. Of paper birch, one of the finest growths ob- 
served is in the Klondike River bottom just at the 
mouth of Bonanza Creek, also extending up the latter 
some distance. The trees attain a height of some 30 or 
40 feet and a diameter of 10 or 12 inches and furnish 
the best fuel to be found in the country. 

Dawson, built on a low flat, sometimes partly over- 
flowed by the river, has an elevation of some 1,500 feet, 
I believe, and the mountains in the immediate vicinity 
rise 1,500 or 2,000 feet higher. Spruce grows nearly to 
the summit of these low ranges but usually becomes 
quite well dwarfed near their tops. On the moister 
slopes are occasional thickets of alder and in dryer 
places, the trembling aspen, often in a stunted form, 
while on the dry exposed knolls, a small juniper is 
common. Looking eastward from one of these moun- 
tain tops near Dawson. the whole country to the main 
range of the Rocky Mountains, 60 or 75 miles away, 
seems quite well covered with timber, much of it, how- 
ever, is undoubtedly very swall, only an ineh or two 
in diameter, and nowhere, apparently, is the timber or 
brush so thick as to prevent traveling through it quite 
readily with pack horses. 

Of shrubby plants, oatside of willows and small ever- 
green species of the heath family, there does not seem 
much variety to be noted. Buffalo-berry is common 
almost everywhere, but I did not observe it in either 
flower or fruit. A Viburnum is common and fruit- 
bearing also, and a small Juneberry, 15 or 18 inches 
high, was found in flower about the middle of June at 
Miles Canyon and about two months later specimens 
were collected at Dawson bearing hard greenish berries 
that probably seldom or never ripen in that latitude. 
A dogwood, 4 or 5 feet high is found occasionally along 
the river banks and the dwarf cornel is abundant. 

se bushes also are common and widely distributed, 
the largest specimens growing on the islands of the 
Yukon, where the stout stems attain a height of 6 or 8 
feet at times. 

Of berries that grow in considerable abundance and 
are collected for food are a number of raspberries, a 
small huckleberry, and fine red and black currants. 
The commonest raspberry about Dawson is a dwarf 
species, each plant bearing but a single large berry, 
wostly bright red before ripening, then turning to a 
= yellowish and rapidly decaying. It is called soap- 

rry from the fact that the ripe fruit can be beaten 
into a foam which is frequently done by the Indians 
foradrink. The berries have such a mwawkish flavor, 
however, as to prevent their use to any extent by the 
white population. Strawberries were not observed 
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about Dawson, but along the upper river and down 
to near Five-finger Rapids the vines were not uncom- 
mon. I believe they never bear any great quantity of 
fruit. 





TRADE SUGGESTIONS FROM UNITED 
STATES CONSULS. 


Blectric Street Railway in Geneva. — Within six 
months an electric street railway, projected by a citi- 
zen of San Francisco and constructed by an American 
electrical engineer, will be in operation in Geneva, 
says Consul Benj. H. Ridgely, of Geneva. 

Some two and a half years ago, Mr. Henry E. But- 
ters, of San Francisco, Cal., who has been connected 
with the construction and exploitation of street rail- 
ways in Cape Town and the city of Mexico, was in 
Geneva. He found a congested population, badly 
served by old-fashioned steam tramways and horse 
cars, and the idea of securing control of the franchise 
of the principal companies and organizing a new com- 
pany for the operation of a street railway system on 
the American plan at once occurred to him. The in- 
terest of local capitalists was enlisted, and in the course 
of some months Mr. Butters and his associates had se- 
cured a controlling interest in the Narrow-Gage Street 
Railway Cowpany of Geneva, which owns and operates 
some 72 kilometers (44°74 miles) in the city and suburbs. 
The projectors also secured an option on the franchise 
andj property of the Compaguie Générale des Traw- 
ways Suisses, which owns and operates 26 kilometers 
(16°56 miles) in the heart of the city and its environs. 
The price to be paid if the right under this option is 
exercised, as it doubtless will be, is 6,500,000 francs 
($1,254,500). The projectors have also secured a federal 
charter under the title of ‘‘Compagnie Genevoise des 
Tramways Electriques” and obtained concessions to 
lay their tracks on sowe of the finest streets and quays 
of the city, including the famous Rue du Rhone and 
(Juai des Bergues. They also secured the right to con- 
struct and operate a line on the famous lakeside drive 
from Geneva to Versoix, a distance of some 8°4 kilom- 
eters (5°44 miles), past the fine villas and chateaux of 
the wealthy and aristocratic classes. 

The new company was organized with a capital of 
5,000,000 franes ($965,000); but none of the stock has 
ne been issued or sold, although it has probably been 
argely apportioned. It is understood that the money 
for the construction is being furnished by the Paris 
Bank of South Africa. London capitalists are also in- 
terested in the venture, and it is likely that the new 
company in a short time will own and control all the 
street car-lines in the city and canton of Geneva. To 
put existing options into effect, to construct and equip 
all these lines on the American plan, and to exploit 
the extra exclusive rights of the new company will en- 
tail a total expenditure of about 15,000,000 francs ($2. - 
895,000). The company would then have about 150 
kilometers (95 miles) of road traversing the city in every 
direction and serving the entire canton. The total 
population amounts to about 119,000. The canton is 
next to the sinallest of the Swiss Confederation and has 
only about 12 square miles of territory. The lines 
would also cross the frontier into France and would 
serve various small towns in the French Departments 
of Haute Savoie and Ain. 

The engineer under whose management and direc 
tion the new lines are being constructed is Mr. Stephen 
D. Field, of New York and Boston. The work is pro- 
gressing, and 15 kilometers (9 miles) of track have 
already been laid. One, at least, of the new lines will 
be in operation by the ist of June. The American 
overhead-trolley system is being used, and the Ameri- 
ean system of conduits for underground cables, for the 
first time in Europe. 

The charter of the new company requires that the 
materials used in construction be ee either from 
Swiss wanufacturers or from Swiss houses representing 
foreign manufacturers. This for the moment virtually 
bars United States manufacturers, as no American 
concern has a Swiss agency. Up to this time, all rails 
have been bought in Germany, and all contracts for 
the construction of cars have been placed with Swiss 
agencies of German builders. The cars, however, are 
being built on the American plan, and one car has, by 
special permission, been shipped here from the manu- 
factory of the Brill Company, in Philadelphia. France 
is largely furnishing the wire. The only American 
material that has yet been used is the Brown Edison 
plastic rail bond. 

Although Geneva has a large water-power force for 
generating electricity, it is not believed that this plant 
will be able to furnish sufficient electric power for the 
new street railway. Mr. Field also thinks that the 
rice asked by the city—124g¢ centimes (2%¢ cents) per 
Kilowatt hour—is unreasonably high. Electricity can 
probably be produced by steam in Geneva for from 
6 to 8 centimes (1} to 1§ cents) per kilowatt hour, and 
Mr. Field is willing to pay 8 centimes. The question 
is yet to be adjusted. 

The tariff for street railway transportation in Gen- 
eva is fixed at 10 centimes (2 cents) per passenger for the 
first kilometer (five-eighths of a mile) and 5 centimes 
(1 cent) for each succeeding kilometer. Experts who 
have studied the situation do not doubt the profitable 
result of the enterprise. 

The company has an office at No. 43 Threadneedle 
Street, in London, but its stock is not yet issued and is 
not for sale. 


The English Language in Burope.—An American 
trade publication received at this consulate claims in 
its January number to have been advised that in some 
countries where it ‘‘expected other languages must of 
necessity be used in introducing American goods, Eng- 
lish is altogether sufficient,” says Consul Frank W. 
Mahin, of Reichenberg. 

The phrase *‘some countries” means, of course, 
several countries at least, and so the average reader 
will understand that in any part of several foreign 
countries ‘*‘ English is altogether sufficient.” This is 
true of only one European country—Great Britain and 
Ireland. Itis not true of Germany, France, Austria, 
Italy, or any other continental nation. English is suf 
ficient in only smal! parts of any of them—for instance, 
Dresden, Germany. That city contains many Ameri 
ean and English residents and visitors, and nearly 
every shop keeper and professional person speaks the 
English language. There, probably, American goods 
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could be successfully introduced with the use of Eng- 
lish alone ; but Dresden is exceptional. In nine-tenths 
of Germany, measuring by either population or area, 
poor success would reward attempts todo business with 
the English language alone. In Austria-Hungary, 
practically no business could be done with the use of 
nothing but English. The same applies generally to 
the other continental countries. 

Every American consul on the continent is strug- 
gling to convince his countrymen who wish to build 
up an export trade that they cannot do it with circulars 
printed in English, which almost invariably go to fill 
waste baskets. The consul argues that circulars must 
be in the language of the country to which they are 
sent, and that if personal solicitation is used, the agent 
must fluently speak the language of the country in 
which he labors. 

It is true that knowledge of the English language is 
spreading, and it is possible that in a generation or so 
it can be successfully used in doing business with any 
part of Europe. It is also true that some people in 
every town of considerable size have a smattering of 
English, but few of these people will take the trouble 
to read circulars printedin English. It takes too much 
effort. They talk a little, but will not bother to puz- 
zle out the technical words in printed business matter, 
and the waste basket is made use of by them as well as 
by people who do not know a word of English. 

While several tongues are spoken in Austria-Hungary, 
German is sufficient for business purposes and should 
be used by Americans seeking to build upa trade with 
this nation. They can accomplish nothing by adopt- 
ing the theory that ** English is altogether sufficient.” 


House-Lining Materials in Norway. -—There have 
been two recent inventions in Scandinavia of mate- 
rials that are oe for various purposes, but more 
particularly for lining houses. The names of these 
material are ‘‘Savareid Bygningspap ” (Savareid build- 
ing pasteboard) and ‘campo board,” says Victor E. 
Nelson, Consul at Berger. The first, a Norwegian in- 
vention, is made from a specially prepared paper,* 
which, together with several layers of asphaltum, is 
compressed into a solid plate, thus forming a very 
serviceable and a fine waterial suitable for cover- 
ing walls, ceilings, ete. The material thus obtained 
is absolutely damp proof and does not conduct heat ; 
therefore, it will keep any room lined with it warm 
and comfortable. It serves to deaden noise and will 
keep away all kinds of vermin. Aithough a thick 
and solid substance, it is very pliable, and at the cor- 
ners of a room can be either turned down or else bent 
to fit into the required angle without in any way de- 
stroying or injuring it. If ased for paneling, it makes 
a smooth, even sutface, free from cracks or folds of any 
kind. It is odorless and will not rot, and, although 
just as strong as a wooden panel, it will be found to be 
cheaper even than thin boards. 

The other invention—‘‘campo board” — Swedish 
patent, is a board cowposed of five layers. The cen- 
tral one is composed of pieces of wood fitting close 
together and lying in different directions. The adjoin- 
ing layers are composed of very strong cement, which 
is used to fasten the pieces of wood forming the central 
layer into a solid and inseparable board. The two 
outer layers are composed of strata of very heavily 
compressed paper, which has been made waterproof. 
Campo board, as made in Sweden, in pieces 4 feet wide 
by 8 to 18 feet long, will be found as serviceable for the 
interior of houses as the buiiding pasteboard, since it 
has the same qualities, and, in addition, can be used 
for lining ships, making boxes, trunks, all kinds of fill- 
ings, tables, writing desks, bottoms of drawers, signs, 
backs of looking-glasses, ete., and is capable of being 
either polished or painted. It would be found very 
usefal by our trunk makers, as it is much lighter than 
ordinary wooden panels and is also cheaper. It should 
prove an excellent method of disposing of a large part 
of the odds and ends of wood which are to be found at 
wood- working factories. 


Coal Famine in Europe.—The daily papers dilate 
upon the scarcity and extraordinarily high price of coal, 
coke and briquettes (blocks of pressed coal dust). To 
the increasing demands frow industrial works in Ger- 
many, as well as in other countries of the continent, 
have been added the strikes in the coal mining dis- 
tricts of Bohemia, Saxony, Belgium, and France, says 
Vice-Consul-General Simon W. Hanauer, of Frankfort. 
The increasing scarcity has induced wholesale dealers 
to put their prices up so high as to cause violent pro- 
tests from consumers, and the German coal syndicate 
of the Rhenish-Westpbalian mining region has been 
compelled to issue a circular to the wholesale dealers in 
Western and Southern Germany who got their sup 
plies from the syndicate. The circular says : 

We receive every day well-founded complaints from 
consumers who have been old and faithfal customers 
for our coal products, that they are charged prepos- 
terously high prices by wholesale dealers who get their 
coal from us. Others also complain that these dealers, 
with whom they have made contracts for certain quan- 
tities with price and delivery stipulations, create arti- 
ficial difficulties in their execution of contracts or de- 
liver smaller quantities. This syndicate requests that 
old consumers shall in all cases receive the quantities 
contracted for with you, and at no greater advance in 
price than is commensurate with the increased rate you 
pay us. We must further request you to stop the price 
extortions which are conducted through agents. 


Coal Discovery in Quebec.—A mineral discovery 
which may lead to important results has been made in 
the Laurentian Mountains, says Felix S. 8. Johnson, 
Commercial Agent of Stanbridge. This is the unearth- 
ing of aseam of coal on the land of the Shawinigan 
Wator and Power Company. 

Quite by accident, and while working upon excava- 
tions on the St. Maurice River, the find was nade. The 
cuttings necessary to form the headrace are extensive, 
and in sections a depth of 125 feet has been reached, 
measured fromm the top of the cliffs above. It was 
while upon this work that traces of coal were found. 
The sand was discovered to be thickly impregnated 
with coal dust, which in some untold age had managed 
to break away fromthe present body and drift down. 
Later, in the work of excavating for the headrace, a 
seam of coal was stumbled upon. This was tried in 
the furnaces and found to burn well. The strata bear- 


* Pasteboard. 
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ing the coal is some 40 or 50 feet below the surface, and 
its extent remains to be seen. It is thought, however, 
that the main coal body is located perhaps a mile up 
the river from the place where the present discoveries 
have been made. 

In appearance, the coal bas all the properties of the 
anthracite, and is not unlike the Pennsylvania article. 
the difference being that it bas more polish and is far 
more brittle. Experts who have seen the specimens 
pronounce it not unlike some of the Nova Scotia pro- 
duct. 

The surrounding formation is, of course, entirely 
different from that in the anthracite regions of Penn- 
sylvania. The shale and slate which surround the 
coal measures of the Keystone State are entirely lack- 
ing. Geologists have always waintained that no min- 
erals existed in the Laurentian Mountains, and that 
those granite hills contained nothing more valuable 
than the iron-like stone of which they were formed. 

The secretary of the Shawinigan Water and Power 
Company has in his office a specimen of the coal taken 
from the edge of the seam. In this piece, the coal is 
found clinging to the granite rock, much as a bit of 
moss does to the ordinary bowlder. 


Americans in Japan.—Consul-General Gowey sends 
from Yokohama, February 5, 1900, acopy of his reply 
to an inquiry from a resident of New York, relative to 
opportunities of employment in Japan. Inasmuch as 
Mr. Gowey has, he says, frequent occasion to commu- 
nicate this information to parties in the United States, 
the letter is given below. It reads: 

There are more young men here seeking clerical and 
official places than there are positions to be filled. 
Every issue of the English daily newspapers contains 
notices from young’ men seeking positions, many of 
them claiming experience in bookkeeping or the silk or 
curio trade, and the ability to speak and write French, 
Geran, etc. 

There is no chance whatever to obtain positions un- 
der the Imperial government, for the tendency in 
official circles is to discharge foreigners as fast as prac 
ticable and fill their places with Japanese. 

Every year finds an increasing number of young 
Japanese who have been educated abroad coming 
home and seeking positions, and it is, of course, the 
natural and inevitable thing that they should fill the 
places in their own government. 

I would not recommend Americans to come to this 
country unless they have secured employment in ad 
vance. 

Wheat and Rye Crops in France.—Consu! Atwell, of 
Roubaix, under date of February 2, 1900, says : 

The Minister of Agriculture has just published an 
estimate of the present condition of the crops of wheat 
and winter rye sown this year. his year’s acreage of 
wheat covers asurface of 6,826,916 hectares (16,869,509 
acres), against 6,919,400 hectares (17,097,837 acres) last 
year. It is estimated tnat the production will be 121,- 
349.000 hectoliters (344,385,624 bushels), against 129,005, - 
560 hectoliters (366,117,778 bushels) last year. The acreage 
of winter rye sown this year is 1,440,702 hectares (3,559,- 
974 acres) last year, 1,478,150 hectares (3,652,509 acres). 
Present prospects indicate a production of 22,606,700 
hectoliters (64,157,815 bushels), against 24,652,800 hecto- 
liters (69,964,646 bushels) last year, a decrease of 1,446,- 
100 hectoliters (3,573,313 bushels). 


Demand for Coal and Iron in Brazil.—Minister Bryan 
writes from Petropolis, February k 1900, in confirma- 
tion of his cablegram of January 30, in regard to the 
demand for coal in Brazil. The President of the San 
Francisco Railroad, in the State of Bahia—Dr. Argolla 
—says Mr. Bryan, is inclined to make an experiment 
with 5,000 tons of bituminous coal, to be followed by 
further yearly orders if the trial proves satisfactory. 
Dr. Argolla, it seems, is a graduate of the Troy Poly- 
technie School and is desirous of promoting United 
States interests in Brazil. He thinks that structural 
iron for railroads and steel rails, if once introduced, 
would find an exclusive market. He therefore solicits 
catalogues and price lists of iron manufactures, 


Japanese Emigration.—Consul-General Gowey, of Yo- 
kohama, January 25, 1900, sends a clipping from The 
Japanese Times of the sawe date, giving statistics rela- 
tive to Japanese ewigration. It appears that Japanese 
ewigrants abroad at present are distributed as follows: 
In Hawaii, 40,000; in Australia, 4,000; in Canada, 4,000; 
and in Peru, 1,000. Besides these there are, of course, 
a large number of Japanese emigrants in China and 
Korea. There are twelve emigration establishments in 
Japan and two more in course of formation. 


Demand for Railway Supplies in Russia.—Consu! Hal- 
stead writes from Birmingham, February 19, 1900, that 
the London correspondent of the Birmingham Daily 
Post announces : 

According to advices which have reached an official 
quarter here from St. Petersburg, tenders for the 
supply of two hundred locomotives and some thou- 
sands of goods trucks will be invited by the Russian 
government in the early spring. The locomotives are 
to be of unusually heavy make and great power, cap- 
able of drawing a load half as heavy again as that al- 
lowed for the engines already being employed on the 
completed sectivns of the Siberian Railroad. 
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TRADE NOTES AND RECEIPTS. 


Treatment of Filtering Cloths.—As is well known, fil- 
tering and pressing bags are rather subject to spoila- 
tion unless very carefully treated. It is recommended 
to wash the bags and cloths immediately after each 
use and to keep them in a vat with clean water. A fil- 
tering cloth is similar to wood. If its state continually 
changes from wet to dry, it soon becomes brittle and 
entirely worthless. Bags and cloths which are kept 
wet, however, remain intact for a long time.—Neueste 
Erfindungen und Erfahrungen, 


Solid petroleum can be prepared as follows: House- 
hold soap is dissolved in hot water and allowed to cool. 
Next, dissolve commercial aluminium sulphur in water 
and pour, with constant stirring, the aluminium solu- 
tion to the soap solution whereby an exceedingly fine 
precipitate of aluminium oleate results. After washing 
and drying, an almost white power is obtained, which 
feels like talenm, and if 10 to 30 per cent. of petroleum 
is added to this with moderate heating, same remains 
in a solid state of vaseline-like consistency. Thus ro- 
duced, it readily incorporates water, and is said to be 
excellent for impregnating leather, whose resisting 
strength it increases greatly.—Wiener Drogesten Zeit- 
ung. 


New Process for Producing Calcium Carbide and 
Metals.—H. Aschermann has patented a process for the 
production of caleium carbide and metals, consisting in 
subjecting an oxide and a sulphide whose metals have 
different affinity to carbon, together with coal to the 
action of electric heat. If, for instance, a mixture of 
about the theoretical quantities of pyrites with lime 
and coke is treated in an ordinary electric furnace, on 
the one hand metallic iron is obtained, and on the other 
hand calcium carbide, which furnishes just as pure an 
acetylene as the calcium carbide produced in the cus- 
tomary manner, while the required current is at least 
40 per cent. less, and, moreover, the furnace can be 
run continuously, since the mass may be readily cut 
off.—Neueste Erfindungen und Erfahrungen. 


New Process for the Production of Potassium Cyanide. 
—A new process for producing potassium cyanide has 
been invented by Eduard Rieps, of Brunswick. Ac- 
cording to same, powdered coal is mixed with alkaline 
carbonate and caleic hydrate as well as heavy hy- 
dro-carbons, molasses or similar mediums, and the 
mixture formed into thin-walled briquettes or hollow 
bricks, which are calcined for the removal of impu- 
rities. 

By the addition of alkaline carbonate and ealcie hy- 
drate, the sulphates which might be present iv the hol- 
low bricks or briquettes are to be converted into insol- 
uble calcic compounds or rendered soluble, whereby 
earbonic acid is expelled. 

A current of ammonia is passed through the bri- 
quettes thus obtained at temporary, regular intervals, 
with continual supply of air. Same serves at the same 
time as a vehicle for the potassium carbonate to be sup- 
plied in dust form and required for the formation of the 
potassium cyanide, or for a mixturé of ammoniacal 
salts and nitrates and carbonates of the alkaline 
metals, employed for the same purpose. 

The supply of the powdery material may also be ac- 
complished through an indifferent gas, in which case 
the ammonia is passed in separately.—Internationaler 
Pharmaceutisch-technischer Anzeiger. 


Fine Toilet Soaps of French Origin.—For 50 kilos. of 
stock soap Savon a I’Ixora bréoni. 


WERE, OE oo cree sssescccces 2500 grammes. 
Cananga oil, Java............ ; 50 ” 
GE EEE. 0.0.0 6655 anessees 7 " 
Cumarin, dissolved in spirit...... 15 ste 
Lavender oil............. ae as 60 " 
END, ccccwe ob0es soeeens 125 “ 
Bergamot oil........ ... eneseeeee 60 - 
OF eee bdo eaee 50 - 
Patehowly O88 ...0.c0e.cesecccees 12 - 
Savon au Kadsura. 
Violet powder ... ...cccce seses. 2500 grammes. 
Heliotropin, in spirit........... >” a “i 
Cumarin, ™ Cues ceded : 5 = 
PE, becuase besescd stnee 50 “ 
Tincture of benzoin.... .. ...... 350 éa 
Tincture of musk ......... ..- 7 ‘ps 
pO err ee hi 5 ae 
BIE GUE vneccds covececaceey 250 % 
CEE, W- “Sdiveceisbcsuceut 75 ? 
Savon Theodora. 
Lavender oil... ..... ........... 30 grammes. 
0 ee _ 
TONS OU, TREND oo ccesscces wece 80 ” 
MOCOEROTY GB... cccccccccccece . 9% 
Rose oil (attar of roses) .. ....... 50 ” 
Tincture of benzoin.... ......... 00 ' 
Tincture of musk ..... ey a inn: " 
Savon au wiel. 
Citronella of). .....00..cccee. .... 150 grammes, 
er rer en 120 - 
Cedar wood oil ...... phe akesoes 60 ai 
rer es error 100 - 
Sandal wood oll....... ....cce:.. 50 - 
Sassafras wood oil..............:. 50 ‘ 
Re ee ere 60 
Clove oil....... eee tnionne ai <tpaeiiiass 20 ‘ 
Peppermint oil ....... ..... ae 7“ 
Brisa de las Pampas. 
Nerolin, crystal....... ...... .. 15 grammes. 
Cumarin, crystal........ i anodes I ” 
Heliotropin, crystal............ 75 - 
ENS GEE. 0:00. 50: cceveccoces 200 lc 
eer eae 75 1 
NDS (acai wugale sgieee sekney 150 i 
i eee - Hy 
CS aa rey: . 
Tincture of musk ... .. ....... - 125 - 
Savon ess. bouquet. 
Geranium oil, Réun.... .... 850 grammes, 
ET Gln cccncesstbecsscen ve 300 a 
DN 00 ++ o%0 s<00 . abeeecod 50 we 
ARS Ped. onsisee 5 ™ 
Tineture of musk..............0. 200 ts 
VOID, MR GIEN 0 cc cccce cece 5 - 


—Der Seifenfabrikant. 
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MISCELLANEOUS NOTES. 


The wonderful development of the California fruit 
trade is further illustrated by the immense orange 
crop now being gathered in the southern part of that 
State. We read ina letter from Pomonathat the yield 
of oranges this season is between 14,000 and 14,500 car- 
loads, or from 4,200,000 to 4,500,000 boxes. There has nev- 
er before been such a yield of oranges in California, Last 
year the crop was about 9,000 carloads, and the year be- 
fore it was 8,000 carloads. The prices, too, are the best 
in ten years, and the present crop is worth to the grow 
ers about $4,600,000. The railroad companies will get 
about $2,600,000 for hauling the product to market, 
and the shippers, who are practically speculators in 
oranges, way make tens of thousands of dollars more 
from the output of theseason. This industry is mainly 
confined to the southernmost counties of the State, 
and it is caleulated that a capital of not less than $44,- 
000,000 has been invested in orange groves there during 
the past ten or twelve vears. The orange harvesting 
season begins in early December and continues until 
June.—Bradstreet’s. 


What the completed twentieth century will reveal is 
well set forth by Director W. R. Merriam in a contribu- 
tion toa recent issue of The North American Review. 
Director Merriam’s remarks apropos of the subject may 
be summed up in these words: ** The census, taken at 
the dawn of the twentieth century, marks the greatest 
epoch in our national life. The age of iron has come 
toa climax witha force almost dynamic. The world 
has witnessed the golden age of Augustus, the silver 
age of Elizabeth, the era of great wars and of wonder- 
ful progress in the arts and sciences ; but as the nine- 
teenth century culminates, behold ! the age of iron and 
steam and electricity, telegraphs. sewing machines, 
telephones, automobiles ; an age which is devoted to 
material development, to the accumulation Jof wealth, 
and to the upbuilding of vast enterprises and which 
hails the advent of the uncrowned king of commerce, 
the consolidation of great corporate interests. High 
water mark in our commercial and industrial life has 
been attained, and to that fact the vast enumeration 
to be taken next year will add to its testimony. The 
work of the twelfth census will mark the industrial 
growth of the nation, and be another mile post in its 
mile post in its marvelous history.” 


Concerns sending out large quantities of mail matter 
every day have felt the need of some improved method 
of sealing envelopes, says The American Exporter. 
Here inventive genius saw its opportunity, resulting in 
the production of the automatic envelope sealer. With 
this machine 6,000 envelopes may be sealed in one 
hour. The unsealed envelope, containing its inclosure, 
is fed into one end of the machine, and it drops out at 
the other end into a hopper or the mail bag, ready to 
be carried to the post office. The machine is simple in 
its operation, and may be operated either by a treadle 
like a sewing machine or by an electric motor. If neces- 
sary, 100,000 envelopes could be sealed in a day by ope- 
rating the machine sixteen hours with an electric mo- 
tor. Insurance companies are now using this machine 
to mail their policies. Factories and concerns with 
a large pay-roll seal their pay envelopes with this 
new device. Through one of these machines passes 

yasses the interest checks which are mailed by the 

reasury of the United States by the hundreds of 
thousands a year, and through the United States pen- 
sion agencies in various parts of the country hundreds 
of thousands of envelopes containing pension checks 
are sealed by these machines every quarter. 


The present guns in use in South Africa are the— 


Maxim, 0°303 caliber ... ....... 600 per minute. 
CHONG, GEIB. 6 0.060. cccccoccoeves 400 va 
Maxim, 37 mm. caliber.......... 300 = 


These have superseded the Gatling, Nordenfelt and 
Gardner guns, which were machine guns, but not au- 
tomatic. The 0°303 Maxim is too well known to need 
any description, and the colt has been freely advertised 
of late, and is now undergoing its trials. It is a lighter 
gun than the Maxim, and when used with Lord Dun- 
donald’s light galloping carriage should have a use in 
the field ; but we confess a leaning to the well-tried 
and trusted Maxim, so long as the ammunition is high 
class. The new 37 mm. has given us a bitter taste of 
its powers at Spion Kop, where it poured out its 1- 
pounder shell at the rate of 300 per minute. Fortu- 
nately there were only 25 rounds in a belt, so it gives a 
few seconds interval till the next belt is fixed. I trust 
we may soon have our guns out there, with plenty of 
ammunition, for they are very veracious. The limbers 
on the field carriages for these guns carry 12 belts, and 
these could be fired in under two minutes ; it is essen- 
tially a “‘now or never” emergency weapon.—Arms 
and Explosives. 


©. G. Hopkins employs the ordinary incandescent 
lamp in extraction work and finds it preferable to the 
gas flame for use in ether extraction, not only on ac- 
count of its safety, but also because of its greater sim- 
plicity, constancy, cleanliness, and convenience. For 
a set of twenty complete sets of Soxhlet extraction ap- 
paratus, five 110 volt lamps, of thirty-two candle-pow- 
er each, are placed in the air-bath, and they are found 
sufficient to produce a distillate amounting to about 60 
drops per minute in each apparatus. The air-bath 
employed is a galvanized iron box, thirty-six inches 
long, eight inches wide, and six inches deep, with 
double side walls and triple end walls, leaving half inch 
spaces in which are placed strips of asbestos paper to 
decrease the loss of heat by radiation. The board upon 
which the bath stands is also covered with asbestos. 
The removable cover of the bath contains twenty holes 
arranged in two rows. The holes are two inches in di- 
ameter, and their centers are three and a half inches 
apart. The lamps are placed seven inches apart, one 
under the middle point of the square formed by every 
four holes. This symmetrical arrangement and the 
precaution taken to decrease radiation at the ends of 
the bath should provide practically the same amount 
of heat for each set of extraction apparatus. With the 
extraction in operation the temperature of the cover of 
the bath does not exceed 75° C., but with all the holes 
covered it is possible to raise the temperature to a 
point at which ether vapor will ignite. If, therefore, 
it be desired to assure absolute weg | a water-bath 
should be employed, the bulb of each lawp being im- 
mersed in the water.—Journ. Am, Chem. Soc., 21, 645. 
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BRINTON MEMORIAL CHAIR IN THE 
UNIVERSITY OF PENNSYLVANIA. 


SCHOLARS the world over are appreciative of the 
achievements of the late Daniel Garrison Brinton, for 
he established on a firm basis the branches of learning 
to which he devoted his life. He is justly named the 
** Founder of American Anthropology.” 

A close student of the intricate mom < 2A of his science, 
he possessed the rare art of clearly and concisely pre- 
senting faets at their true values, e believed in “the 
general inculcation of the love of truth, scientific. 
verifiable truth,” and that knowledge should subserve 
usefulness, 

A keen observer, a classical scholar, an adept in the 
methods of logic and philosophy, Dr. Brinton had ever 
the practical application of truth in view. To the sys- 
tematic study of man he brought to bear his all- 
rounded culture to further the happiness and fullness 
of the individual life. He regarded the individual as 
the starting point and goal of anthropology. Upon 
individual improvement, he claimed, depended group 
or racial improvement, social amelioration, and. the 
welfare of humanity. 

Anthropology, the new science of man, in Dr. Brin- 
ton’s own words, “ isthe study of the whole of man, his 
psychical as well as his physical nature, and the pro- 


’ ducts of all his activities, whether in the past or the 


present.” 

This broad compacbeneton indicates the significance 
of anthropological study. Its limits of attainment are 
limited only by the nature of man himself, and Dr. 
Brinton asks, ** Who dares set a limit to that ?” 

Although the youngest of the modern sciences, an- 
thropology is none the less one of the most important 
of the sciences, for in its development is bound closely 
the progress of society. To carry out the aims of an- 
thropology, are required tbe results obtained from the 
study of ethnography, ethnology, psychology, folk-lore 
and archwology,—more es cially prehistoric arche- 
ology, which concerns itself not only with the ancient 
but with “the simplest” and ‘‘ most transparent and 
therefore the wost instructive.” 

Notwithstanding the extension of this work in Amer- 
ica, comparatively few professorships of anthropology 
or its branches exist, and the limited opportunity 
afforded students to qualify themselves for investiga- 
tion in these various subjects is manifest. Dr. Brinton 
pointed out the insufficiency of facilities for students 
to acquire the necessary prelimipary{training to fit them 
for research, and he advocated and urged that anthro- 

~wlogy should be studied generally in our colleges. 

?rovost Harrison referred to this in his address at the 
Brinton Memorial Meeting held in Philadelphia Janu- 
ary last, and stated that Dr. Brinton had the utmost 
confidence in anthropology as a science and also in its 
practical worth as an applied science in politics, edu- 
cation and legislation. 

It is proposed in recognition of the great services he 
rendered to the world by his teachings, numerous pub- 
lications, and untiring zeal in unearthing the false and 
proclaiming the true, to establish in hisj{memoryja Brin- 
ton chair of American Archeology and Ethnology in 
the University of Pennsylvania. 








THE MEERSCHAUM PIPE CENTENARY. 


AN innocent mania of the present time in France is 
to celebrate all manner of anniversaries. A little while 
since a great deal was written in French about the 
centenary ofthe high hat of the ‘“‘ chimney pot” type, 
but a topic of later interest was the —— of the 
meerschaum pipe. It was just about one hundred 
years ago that the strange substance in nature called 
meerschaum by the English (in imitation of the Ger- 
mans), and écume by the French was first employed in 
pipe making. The French word is simply a translation 
of the German one meaning sea foam, and it was ori- 
ginally written in full, 6éeume de mer. It is no secret 
nowadays that the substance is pure silicate of mag- 
nesia, but the absurd notion that it was petrified sea 
foam was long clung to by the public with remarkable 
pertinacity. There can be little doubt that the Aus- 
trians and other Germans who were the first to apply 
it to pipe making did nothing to destroy the fable con- 
cerning its origiu. It was their interest to make it ap- 
peor extremely rare and to surround its nature with 
mystery. Asa watter of fact, silicate of magnesia is 
only found in a very few places and in very small 
quantities in Europe, the most favored regions being 
Moravia and the Crimea. Therefore, meerschaum 
pipes were extremely costly until it was discovered 
that the much-desired mineral lay in extensive beds 
under alluvial soil in Asia Minor. Fifty years ago— 
the manufacture of meerschaum pipes having then 
been recently taken up by the French—M. Cardon, an 
enterprising Paris tradesman, determined to obtain 
the material first hand, started off on a voyage of dis- 
covery to Asia Minor. He was captured by brigands 
and went through other stirring adventures, which he 
afterward related in a very amusing book ; but he car- 
ried out his object. e not only brought back a large 
quantity of weerschaum, but established such rela- 
tions in the country that he could rely upon obtaining 
a constant supply. Thus it was that the Parisians be- 
came formidable rivals of the Viennese in the mwanu- 
facture of artistic meerschaum pipes—an industry per- 
fectly adapted to their fanciful genius. It may be 
mentioned that freshly dug meerschaum is quite soft 
and possesses the properties of soap, as a substitute 
7d which it is sometimes used by the Turks.—Leisure 

our. 





Packing Hams for the Singapore Market.—Consul- 
General Moseley writes from Singapore, under date 
of January 3, 1900: 

A letter which I have received from W. A. Waffori! 
& Company, of this city, who recently imported from 
the United States ham, bacon, and lard, contains the 
statement that ‘‘smwall hams on arrival here turned 
out bad, owing to the very inefficient method of pack- 
ing.” As soon as I learned this, I requested a latge 
joeal dealer in English and Scotch haus to tell me how 
these hams are packed, and in reply he says : 

Haws are generally sent here packed in bran or oats, 
then sewed in canvas, and afterward packed in salt, 
this process preserving the flavor far better than any 
other method, besides keeping the ham moist. The 
usual weights for Singapore are from 8 to 12 pounds. 
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PHOTOGRAPHIC NOVELTIES. 


THE “Pascal,” an automatic photographic apparatus. 
We must, in the first place, inform our readers that by 
the word “ automatic” we do not mean to say thata 
positive drops into the hand of the operator ready 
printed, toned, and fixed, although a step has been 
made toward such a result, which we must not de- 
spair of seeing reached some day or other. In realty 
cameras have been constructed in which the changing 
of the plates is done automatically, and a system of 
this kind has been described in these pages; but, up to 
the present, the result of work in this direction has 
been a complication that has placed the apparatus at 
a high price. 

In the Pascal apparatus under consideration there 
are no glass plates used, but instead of them a spool 
of seneitized film. After this has been putin place, 
all that has to be done in order to take a photograph 
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When the operator's finger releases the button, H, 
the anchor escapement, B, is freed, and the drum 
makes an entire revolution in allowing just enough of 
the strip to unwind to replace, opposite the lens, the 
part that has just been utilized, and that is wound 
around the spool. 

After each pressure upon the button, H, the register 
of the dial, C, marks one division, and a figure placed 
opposite gives the number of unexposed spaces that 
remain utilizable. When zero is reached, the entire 
strip has been impressed and replaced upon the spool, 
protected by its black paper. There is then nothing 
to be done but to open the apparatus, take out the 
spool and replace it by another. 

Upon the whole, the mechanism is very ingenious, 
and permits, as we have said, of reducing, to the mere 
push of a button, the impression of the portion of the 
strip exposed, and of replacing it by a new portion. 
Tne result is that we have here almost a cimemato- 

















Fie. 1.—THE “S'TEREO-POCHETTE,” A 


is to push a button. The operation may be re- 
peated twelve times in succession, as rapidly as may 
be desired. After this, all that is done is to change 
the spool, an operation that can be performed in 
broad daylight. The number of negatives is limited 
only by that of the spools on hand. The dimensions 
of the apparatus are 7 x 8 X 11 centimeters, and those 
of the images, 4 x 544. 

Let us now see how the apparatus works. We re- 
mark in the first place that the spool that is to be put 
in place is provided at one of its ends with a round 
aperture and at the other with a square one. This lat- 
ter is designed for the reception of a spindle of square 
section, which forms the extremity of the axis of a bar- 
rel, D, containing a spring (Fig. 2). The spool, once in 
place, will serve as a key for winding up the spring. 
How this is done will be described further along. 

The sensitized strip is prolonged by black paper, and 
it is, consequently, possible to begin the unwinding in 
broad daylight. The operator grasps the extremity, 
O, of the strip, in which there is a metallic eyelet that 
that is placed upon a hook carried by the drum, JV. 
In its passage from the spool to the drum, the strip 
runs over rollers that limit the section exposed and 
hold it level opposite the objective, A. The apparatus 
is then closed. On the exterior is observed a ring. 
This is the extremity of the axis of the drum, V. Upon 
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graph, since, in fact, it is possible to make the twelve 
consecutive exposures in less than ten seconds, although 
this is not to be recommended. Generally speaking, 
it would be better to take each picture in due 
course, and with the period of exposure required by 
it. 

The “ Stereo-Pochette.”—We now pass from compli- 
cated mechanism to the absence of all mechanism. In 
fact, the Stereo-Pochette has no other pretention than 
that of occupying but very little space and of being able 
to be carried in the pocket. The metallic frames used 
in it are small and scarcely thicker than the sensitized 

lates, and are placed in different pockets. Their num- 

r is not limited. 

The apparatus, when closed, is but 4 centimeters in 
thickness, 8 centimeters in width, and 16 in length. 
The buttons, A, B and D, the two first of which serve 
for opening and the third for focusing, do not exceed, 
but just come on a level with the morocco covering. 
The whole affair has the aspect of a thickish pocket- 
compass. Upon drawing the bolt, B, the operator 
opens the front, Z, which then formsa right angle with 
the rest of the box. He then draws out the board 
that carries the lens and that slides out to a stop, 
where it remains fixed. It is held in this position 
by depressing a small lever, F. If it be desired to 
focus, a pressure is made upon a button, D, which 

















Fie. 2.—THE ‘‘PASCAL,” AN AUTOMATIC PHOTOGRAPHIC 
APPARATUS. 


revolving it, the film is wound around the latter, and 
the spool is, consequently, revolved and completely 
winds up the spring of the barrel, D. The operation is 
watched from the exterior by means of adial,C. A 
register pin shows when it is necessary to cease to turn, 
that is to say, when the entire length of the film has 
left the spool. Everything is then ready for operating. 
When the button, H, is pressed, an anchor escape- 
ment, B, allows a small portion of the spring to ex- 
pand, so as to bring about a motion of the wheel, M. 
This latter is provided with a cam, which, through the 
levers, Hand F, actuates the shutter, G, an internal 
view of which is shown 1n the engraving. The levers, 
Kand ZL, are connected with the exterior through an 
axis ending in a hand that stops opposite the letters, 
L. R, P, whieh designates the positions in which are 
a instantapeous, slow, or rapid exposures at 
wi 


moves the small carriage upon which the board slides. 
A ground glass nay be employed inthis case, but if it 
be desired to avoid the use of it, a scale graduated 
in advance for distances of from 1 to 6 meters may be 
employed. 

he shutter, which is set by means of a button, Z, 
gives the exposure and instantaneousness at different 
8 s. The iris diaphragms are maneuvered together 
through a single button. The frames are placed at the 
back of the apparatus, which drops, like the front, 
when a bolt, A, is withdrawn. After they have been in- 
verted, the door, H, is closed upon them, the slide, C. is 
removed, and the apparatus is ready to operate. The 
finder, V, which consists of a concave lens fixed upon 
the front, is put in place automatically when the appa- 
ratus is opened. The board that carries the lens can 
be easily raised. This is an important feature that 
does not generally exist in small apparatus. Des- 
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pite its reduced dimensions, the stereo-pochette gives 
negatives upon a single 6 X 13 centimeter plate, 
these being nearly the normal dimensions of ordi 
nary stereoscdpic views. In fact, there are obtained 
upon this plate two negatives, 6 centimeters square. 
The spacing of the eyes does not permit of observing 
images more than 7 centimeters square, which, more- 
over, is the regular size. For stereoscopic photography, 
the size of the plates generally used is 9 x 18 centime- 
ters. We ask why this should be so, since, in printing 

sitives, it is necessary either to operate by reduction 

y camera, or else, if we operate by contact, to cut off 
a part of the image which is lost. Upon the whole, 
we think that this 6 x 13 centimeter size is very well 
selected, and the more so in that, that though we find 
plates of this size in the market, it would be very easy 
for a person to cut them himself from 13 x 18 plates, 
of which they are exactly athird of the size, and that 
are to be found every every. 

For the foregoing particulars and the engravings, we 
are indebted to La Nature. 





NEW FIREPROOF MATERIAL IN GERMANY. 


THE United States Consul at Freiburg calls atten- 
tion, in a recent report to his government, to a new 
industry which has lately been introduced into that 
citv, and which promises to be a great commercial suc- 
cess. The business pertains to the treatment of cot- 
tons, linens, woolen goods, ete., or any article of fibrous 
or textile nature, by a chemical process which renders 
such articles fireproof. By the new method, the goods 
that are to be rendered fireproof are treated chemically 
by a very quick process which does not act on the 
fiber, so the goods lose nothing in strength, nor does 
the treatment in any way affect the color or perceptibly 
increase the weight, and the advance in the price of 
the article is very slight. Consul Liefeld states that 
he procured some samples, and tried a few experiments 
with cloth which had been made fireproof by the new 
process, and found that no flame or fire is produced, as 
was the case with similar articles which had not been 


so treated. Only where the candle flame came into: 


direct contact with the cloth was the fiber charred, 
but there was no spread of fire, and as soon as the 
flame was removed the charring ceased. He poured 
some kerosene oil on a piece of the cloth and ignited 
it ; the oil burned vigorously, but the cloth was simply 
eharred where it had been soaked with vil, and there 
was no spread of fire. A piece of wood wrapped in a 
piece of fireproof canvas was placed for a few noments 
on the red-hot anthracite coals of a furnace, and when 
exawined was found to be uninjured, except where it 
had been in direct contact with the coal. It would 
seem from these experiments that such a fireproof 
article would be serviceable forthe storing or packing 
of explosives. There is one disadvantage connected 
with this discovery which prevents the use of these 
fireproof articles for out-door purposes, viz., that water 
can dissolve the chemicals, and then the substance is 
no longer fireproof; but, as such material can be 
washed, and then reimpregnated very easily and 
cheaply, and so again rendered incombustible, it would 
seem that this does not greatly depreciate its value. 
Steam and moisture do not affect the fireproof quali- 
ties, nor does the application of heat. It is also 
claimed that the manufactured article is not in the 
least poisonous. It is stated that the increase in price 
to the consumer of the fireproof article need not be 
more than three halfpence the square yard over that 
of. the unimpregnated, and in large quantities the 
difference would be even less, while the increase in 
weight would be only about one pound for every fifty 
square yards of material. 








CHEMICAL MANURES APPLIED TO FRUIT 
TREES. 


In proportion as the great utility and certain efficacy 
of chemical manures has been demonstrated, cultiva- 
tion has been more and more systematized. The means 
which they furnish for almost complete renovation, not 
afforded by barnyard manures, has been recognized ; 
yet our cultivators may err in neglecting the latter on 
account of the difficult transportation and trouble of 
handling, as these make valuable material for the pro- 
duction of humus, for which chemical manures are not 
suitable. is 

We wish to call attention especially to the applica- 
tion of chemical manures to fruit trees. 

The Germans have outstripped us in the study of 
this question. It is a dozen years since they com- 
menced the preparation of experimental orchards, 
says Le Phosphate, in which, as M. Grandeau reports, 
they have systematically employed the principal com- 
mercial manures. The German chemists first ascer- 
tained the quantities of the nutritive principles ab- 
stracted by the trees annually from the soil for the 
formation of their wood, leaves and fruits. Thus, an 
apple tree, a pear tree, a plum tree, or a cherry tree, 
Of a diameter of 25 centimeters, it was found extracts 
from the soil per square meter of the surface under its 
leafage, which corresponds nearly to the extent of its 
roots, the following quantities are the four principal 
materials of its alimentation : 


These are the minimum quantities of the principles 
utilized in the ordinary growth of a tree of 25 centi- 
meters in diameter for the production of its wood, 
eaves and fruit. 

This first point being established, it was next im- 
portant to ascertain what the soil contains. For it 
would be useless to apply, for example, potash to a 
clayey soil containing sufficient for a long succession of 
harvests; or lime to another soil which might be 
already largely supplied with it; and the same would 
be true, although the properties are less, of phosphoric 
acid and nitrogen. 

Here, then, is where the chemical analysis of the 
soil must intervene in order to ascertain the renova- 
tion to be effected, keeping in view all the while the 
space occupied by the roots corresponding to the leaf- 


age. 
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We admit, according to the example cited by M. 
Grandeau, that out of a hectare of orchard it will be 
ouly the quarter covered by the development of the 
branches or, in other words, the quarter occupied by 
the roots (about 2,500 square meters) that will need to 
be enriched with chemical manures. Resuming the 
figures cited before, it appears that the annual quan- 
tities demanded by the trees are as follows : 


Grammes. Kilos. 
) EPP E Ee Perr 17 X 2,500 = 42°5 
Phosphoric acid............. 5 XK 2,500 = 12% 
Dt \iswalsinen eothena 22 x 2,500= 55°0 
DE ce 464s tnaccesacascess 40 x 2,500 = 100°0 


The above figures correspond to the following 
weights of the different commercial manures : 


BoPioen Mitvate. .. 2.00 sccsccccees coe 270 kilos. 
Ammonium sulphate. ....... ..--..+. Re 
Wool or terrefied horn....... 300 to 380 —** 
Débris of dephosphoration (super- m 
PUROSWMRSS). occ csccccccee ose coe Bet 
Potassium chloride. ............ mine = 
PRS Siheteecadiw Gaekscdusahwages 400 * 


M. Grandeau remarks that in most soils the above 
quantities of nitrogenized manures should rarely be 
exceeded, if even reached ; that the case is otherwise 


‘with —s manures, considering the general 


poverty of lands in phosphoric acid. As a source of 
phosphoric acid he recommends the débris of dephos- 
phoration which will sapply both phosphoric acid and 
a little more than half its weight of lime. As to pot- 
ash, the quantities of potassium chloride and kainite 
may vary a good deal, according as the soil is cal- 
eareous, silicious or argillaceous. 








THE VEDOVELLI AND PRIESTLEY CAB. 


THE interest of the Vedovelli and Priestley cab re- 
sides both in the method of steering it and the form of 
the body, which, through a simple maneuvering of the 
apron, permits of obtaining a vehicle to accommodate 
two or four persons. The body is mounted upon a 
tricycle, the front wheel of which, of very simall size, 
supports but a small portion of the total weight, and 
moves loosely upon a vertical axis which is not in a line 
wijth the horizontal one, as in the case of furniture 
egsters. It thus always instantaneously adjusts itself 
to the direction assuimed by the carriage when it is 
steered. The hind wheels, which are of larger size, are 
both driving and steering ones. A special mechanism 
that we are about to describe causes them to revolve at 
identically the same angular velocity for steering the 
vehicle in a straight line, and gives them different 
speeds on curves. The carriage then turns in the di- 
rection of the wheel that has the least speed. 

In order to obtain such a result, each of the two 
wheels is actuated by a special electric motor, with a 
reduction of speed by belt and gearings, and the two 
wheels are rendered interdependent by a mechanism of 
which the principle is shown in Fig. 2. 

Here, R, and R, are the two wheels, and a b and a'b’, 
are the two sections of the axle in the same line with each 
other. At each extremity, and parallel with each other, 
are mounted, two hollow gearings, R; and R,, in the 
interior of which are mounted two other gearings. The 
first of these, 7 and 7’, are concentric with the gearings, 
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wheel, g', the axis of which is the same as the general 
axis of the system, 2 y. The axes of the gearings, p and 
p’, are therefore capable of shifting and of revolving 
around the axis, 2 y, while remaining parallel therewith. 

The bevel wheels, g and gq’, are conuected with each 
other by a gearing, s, controlled by a hand wheel, V. 

If the hand wheei, V, be revolved, the gearing, gq, will 
be made to revolve in one direction, and the gearing, gq’, 
in the other; and the gearings, p and p’, will be re- 
volved at the same time. 

Let us now exawine the operation of the system. If 
we give the wheel, 2, a rotary motion in one direction 
or the other, such motion will be transmitted to the 
hollow gearing, R;, which causing the pinion, p, to re- 


SSS 








Fie. 2—METHOD OF STEERING THROUGH 
THE VELOCITY OF A VARIABLE WHEEL. 


volve, will actuate the gear wheels, 7 and 7’. The 
gear wheel, r', will cause the revolution of the pinion, p,' 
which, in turn, will revolve the hollow, gearing, Re 
and the latter will actuate the wheel, R,. It will be 
seen, then, that if the hand wheel, V, be immovable, 
the two wheels, R, and R, will revolve the same speed. 

Let us now suppose that the two wheels, R, and R:, 
are not influenced, and that the hand wheel, V, is made 
to revolve in one direction or the other, from right to 
left, for example: Then the gearing, p, will revolve in 
one direction around the axis, zy, and the gearing, p’, 
will revolve in a contrary direction around the same 
axis. The twotoothed wheels, 7 and 7’, will, therefore, be 
influenced by two forces that are equal and of contrary 
direction ; and, since they are interdependent, these two 
wheels will remain immovable. But, as a consequence 
of its rotary motion around the axis, 2 y, and of the im- 
mobility of the toothed wheel, 7, the pinion, 7, in its dis- 
placement, will revolve upon itself and force the hollow 
gearing, R;, to revolve. The same will be the case 
with the pinion, p’, which will cause the gearing, R,, 
to revolve. But the revolutions of the gearings. R; 
and R,. take place in an opposite direction. The 
wheels, R, and R:, of the vehicle will participate in the 
motions of the gearings, R; and R,, and, consequently, 
since one revolves in one direction and the other in a 
contrary one, the vehicle will turn in situa. 

If now, we give the wheels of the vehicle a proper 
motion, the reaction of the gearings, R; and R,, will, 
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R;, and R,, while the others, p and p’, connect on the one 
hand the gearing, Rs, with the gearing, r, and, on the 
other; the gearing, R,, with the gearing, 7’. 

The two gearings, 7 and 7’, are connected mechani- 
cally and always revolve together. 

The gearing, p, is carried by an axis connected with 
a bevel wheel, g, of which the axis is the same as the 
general axis of the system, zy. The gearing, p’, too, is 
carried by an axis which is connected with a bevel 


through the intermedium of the pinions, p and p’, re- 
volve the two toothed wheels, 7 and 7’, which were im- 
movable ; and if, during the revolution of the wheels, 
R, and R,, we revolve the hand wheel, V;, one wheel will 
revolve faster than the other, and og moony | permit 
of steering the vehicle through an action upon the hand 
wheel in one direction or the other. 

Experiment alone will be able to teach us the prac- 
tical value of this arrangement, of which the novelty 
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and originality cannot be disputed. For vhe foregoing 
varticulars and. the illustrations, we are indebted to 
*Industrie Electrique. 


THE RELATION BETWEEN THE PERIODIC 
CHANGES OF SOLAR ACTIVITY AND 
THE EARTH'S MOTION. 


ONE of the most interesting questions arising from 
the problem of the sun’s activity is that of a possible 
connection between the varying display of forces on 
the solar surface and certain phenomena on our planet. 
The evidence which has been gradually accumulating 
ean hardly fail to convince us of the existence of an 
intimate, though still mysterious, relation between 
some of the manifestations of the earth’s magnetic 
forces and the state of dynamic action onthesun. Not 
only the extraordinary coincidences repeatedly recorded 
between solar eruptions and terrestrial magnetic storms, 
but still more thestriking synchronism between the vary- 
ing frequency of solar spots and the observed changes 
in the display of aurorw, and in the daily oscillations 
of the magnetic needle clearly point to that conclusion. 
Searcely less certain seems to be the fact, confirmed by 
many recent investigations, that a greater or less dis- 
turbance of the sun’s surface is attended by correspond- 
ing effects upon terrestrial temperature, rainfall, and 
other meteorological phenomena. 

But there appears to me to be good reason for be- 
lieving that the influence of the solar activity upon 
our planet is of an even more profound and far-reach- 
ing nature than has hitherto been imagined. I sliall 
endeavor here to state as briefly as possible the results 
of investigations (more fully developed in Astr. Nachr. 
No. 3,619; which have led me to conclude that the 
period of solar activity can be distinctly traced in the 
minute residuals which it has not hitherto been pos- 
sible to eliminate from tbe observed values of the 
earth’s elements. We are thereby led to infer that the 
same unknown force which apparently plays so im- 
portant a part in the meteorology of the sun, acts uy on 
the motion of the earth to such a degree as to produce 
perturbations which, though minute, are yet of con 
siderable importance from a theoretical and even prac. 
tical point of view. 

As regards the variation of the spot-phenomenon, al! 
the material here required could be taken from Woll's 
Astronomische Mittheilungen. The chief results which 
we owe to the never-tiring zeal of this eminent astron- 
omer, and to his intense devotion to this particular 
branch of astronomical science, are too well known to 
require, for our present purpose, more than the remark 
that there are two well defined periods in the spot de- 
velopment, the shorter embracing, on an average, 
about eleven years, and the longer covering, in Wolf's 
opinion, nearly six times that interval. These two 
periods are equally important for the following investi- 
gation, the curves of the residuals showing the influ- 
ence of the greater cycle not less distinctly than that 
of the shorter one. To mention some of the principal 
features of the “great” spot period—this being prob- 
ably less familiar to men of science than the eleven 
years’ cycle—it may be stated that this curve rises from 
a minimum near the middle of last century to a high 
maximum in 1783, then rapidly descends to a low mini- 
mu in 1816, attains subsequently another high waxi- 
wum in 1888, descends again to a moderate minimum 
in 1861, rises to a small maximum about 1873, and 
eventually falls toa low minimum in 1888, from which 
it has since been steadily proceeding to higher values, 
so that another maximum may be expected in the 
near future. 

Now, to prove our assertion as to a connection be- 
tween the periodic changes of solar activity and the 
motion of our planet, we shall, in the first place, con- 
sider the changes in the wean obliquity as observed at 
Greenwich from Bradley’s time up to 1896. If, besides 
the gravitational effects produced by sun, moon and 
planets, no other perturbing force were acting on the 
earth-spheroid, the observed values of the wean obliq- 
uity should be found to decrease uniformly with the 
time, this ‘“‘secular variation” being due to the per- 
turbations produced by the planets. The measured 
ares of the obliquity would then be very nearly repre- 
sented by Leverrier’s formula : 


&€ = &1060 — 0°°47594 (¢ — 1850). 


Owing to the uncertainty of the values of the masses 
adopted for some of the perturbing sageny the num- 
erical factor in this equation may have a somewhat 
different value. But the differences between the ob- 
served arcs of the obliquity and the values derived 
from Leverrier’s equation ought in any case to be 
found to increase or decrease uniformly with time. 
This, however, is far from being the case, as may be 
readily seen from the accompanying diagraw, in which 
the abscisse are represented = the epochs of observa- 
tion, and the ordinates by the differences observed 
obliquity minus Leverrier. The data from 1757 up to 
1812 are taken from Prof. Newcomb’s treatise, ‘* Ele- 
ments of the Four Inner Planets, etc., Washington, 
1895.” Since 1812,the data are deduced directly from 
the annual Greenwich observations. In order to elim- 
inate any possible influence of the shorter sun-spot 
cycle, which shall be investigated separately later on, 
these annual values are combined into groups compris- 
ing twelve years of observation. This method enables 
us to study the waves of long period by themselves, 
independently of the shorter cycle. 

Here, then, it will at once be seen that the observed 
changes in the mean obliquity cannot be represente| 
by a linear function of the time, but that, besides the 
secular term, they show three distinct relative maxi- 
ma and winima. Now, the remarkable feature about 
these turning points is that their positions agree almost 
absolutely with those exhibited in the * great” sun- 
spot period. The two high maxima about 1780 and 
1840, as well as the very low minimum in 1815, nay 
even the less pronounced oscillations indicated by 
the curves.of solar spots, are also most clearly recog- 
nizable in the curve of the obliquity represented in 
Fig. 1. In view of so remarkable a coincidence, the 
observed changes in the obliquity may be closely repre- 
sented by the introduction into Leverrier’s formula of 
a term depending on the great sunspot period. If this 
term, after being evaluated for all the epochs of 
observation, is subsequently subtracted from the single 
values of é¢, in Fig. 1, the following curve is obtained ; 
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Now, uniform increase or decrease with time implies 
that the values of the obliquity should be grouped ap- 
proximately along a straight line. While this was by 
no means the case in Fig. 1, it is perfectly true of Fig. 
2; and thus it is clear that, taking into account the 
additional perturbing force due to solar activity, the 
observed values of the mean obliquity are brought 
into entire agreement with the deductions of planetary 
theory. 

The significance of the result just obtained is con- 
siderably enhanced by the remarkable fact that exact! 
the same peculiarities appear in the variations of all 
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order to establish an agreement between the positions 
of the maxima and minima of the two curves, 

Attention may here be drawn to Sir Norman Lock- 
yer’s discovery that a similar lag can be traced in the 
curves representing the changes in the lines widened 
in sun-spot spectra during a spot-cycle, the maxima 
and minima of the spectroscopic curves showing in- 
deed, so far as observations go, a perfect synchronism 
with those of the curve of latitude variation. 

Judging from these curves the conclusion may be 
drawn that a very marked influence on the motion of 
the terrestrial pole of rotation is exerted by a force 





Fie. 1.—CURVE OF OBLIQUITY. (From the Astron. Naehr. 3619.) 


the other elements of our planet as in those of the 
obliquity. Not one of the elements, as deduced from 
observation, can be rigorously represented by a secular 
term alone; they all show in addition well marked 
periodic fluctuations closely agreeing with those of the 
“great” spot period. The reality of a distinct, if mi- 
nute, influence exerted by the changes of solar went 
on the earth’s motion cannot, therefore, be doubted, 
though we are as yet completely in the dark as to the 
physical causes of this peculiar perturbation. 

Now, the question arises as to whether traces cannot 
be discovered of a similar influence upon the motion of 
the earth-spheroid synchronous with the eleven years’ 
eycle of solar activity. The result obtained on this 
point receives additional importance from the fact that 
it throws quite a new light on the theory of a peculiar 


varying synchronously with the display of spots on the 
solar surface. Chandler’s data previous to 1856 have 
not been included owing to their incompleteness. Kut 
it ought to be mentioned that the correspondence with 
regard to the positions of the maxima and minima is 
quite as certain as in the interval exhibited.in the 
above curves. The sun-spot maximum in 1838 is fol- 
lowed by a minimum of the semi-amplitude in 1840, 
while the next sun spot minimum in 1843 is succeeded 
by a very pronounced maximum of the semi-amplitude 
in 1845. Judging fron the epochs of the maxima, the 
amplitade of the latitude variation completes three 
full periods in thirty-four years; while the epochs of 
the minima make this figure only slightly less, viz., 
thirty-two years. Hence, the period of the amplitude 
is found to be eleven years. 
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Fie. 2.—CORRECTED CURVE OF OBLIQUITY. (From the Astron. Nachr. 3619.) 


phenomenon, which has now greatly attracted the 
attention of astronomers, viz., thejvariation of latitude. 
The conclusion to be drawn from our investigation 
points to a close relationship between the amplitude of 
the motion of the terrestrial pole and the period of 
solar activity. It may be taken to be clearly establish- 
ed that the radius of the circle described by the pole 
of instantaneous rotation is greatest at times of sun-spot 
minima, and smallest at times of maximum displays of 
solar spots. This correspondence is found to hold true 
for the whole interval of about sixty years now covered 
by Dr. Chandler's investigations. The subjoined dia- 
gram may help to give a clear idea of this peculiar 
relation, the first curve showing the semi-amplitudes 
of the latitude variation for every year from 1856 to 
1898, as deducted from Chandler’s curves in Astron. 
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On the whole, then, we are confronted by the fact, so 
distinctly brought out by observation, that the motion 
of our planet reveals traces of the action of a force, the 
intensity of which can be measured by the state of 
activity on the solar surface. No doubt, the perturba- 
tions caused by this force are extremely minute as com- 
pared with the gravitational effects exerted on the 
earth-spheroid. But still, in the present state of our 
theoretical knowledge regarding planetary motion, 
and with the high degree of perfection now attained in 
the art of astronomical observation, such minute quan- 
tities are of considerable importance. This is, for 
instance, sufficiently illustrated by the derivation of 
the solar parallax from the secular variations of the 
obliquity and the node of Venus. The value for this 
constant, as found after eliminating the perturbing 
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Fie. 3.—CURVES OF VARIATION OF TERRESTRIAL LATITUDE, AND OF 
SOLAR ACTIVITY. 


The upper curves represent semi-amplitudes of latitude-variation. 


Journ. Nos. 277 and 446, and from Dr. Nyrén’s values 
communicated in Publications de ’Observatoire Cen- 
tral Nicolas, Série ii. vol. ii.; while the second curve 
indicates the spot frequency according to Wolf during 
the same space of time. As the latitude phenomenon 
has been found to lag behind the spot curve by an 
interval of about 1°5 years, the latter curve has been 
shifted one and a half years in the forward direction, in 


—— Chandler. -- ooo Nyrén, 


effect of the new solar force from the secular variation 
of the obliquity, is = 8°802", a result which is in per- 
fect accordance with Newcomb’s value obtained from 
other sources. The great difficulty, by which this dis- 
tinguished man of science found himself embarrassed 
in this part of his work (see pp. 158-159 of the treatise 
—_— before), so much so, indeed that he well nigh 

espaired of arriving at a final conclusion as to the 
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value of z to be adopted, has now disappeared. The 
values for the masses of the earth, n¢ +Q= 1 : 32792, 
as well as of .Venus, m(¢)=1 : 414991, as derived from 
the secular variations, may thus be accepted with con- 
fidence.* This is one example showing the theoretical 
importance of the phenomena here discussed ; possibly 
the results arrived at may be eventually found to con- 
tribute toward removing other difficulties still connect- 
ed with the theory of planetary motions. 

We are, it seems to me, fairly warranted in assuming 
the foree acting in such a peculiar way on the motion 
of the terrestrial pole to be identical with that which 
exerts its influence on the secular variations. As re- 
gards the nature and origin of this force, there is a 
wide field for speculation. A suggestion to which I 
was led bya discussion on this subject with my col- 
league, Mr. G. Clark, of this observatory, and which 
seems worthy perhaps of further investigation, is that 
the foree may stand in some connection with the still 
very mysterious phenomena of the earth’s magnetism. 
There is certainly one fact which lends some support 
to this hypothesis, viz., the eccentric position of the 
earth’s magnetic poles. Joule’s well known experi- 
ments on magnetic strain in iron bars suggest the idea 
that something similar to the molecular displacement 
in the iron bar may take place in the body of the earth 
with regard to its magnetic axis. Such a strain along 
the axis of maximum magouetic moment would almost 
necessarily cause a displacement of the axis of figure 
with regard to the axis of rotation. Only so long as 
the total magnetic potential of the earth was not :sub- 
ject to alterations could this displacement remain con- 
stant. In that ease the pole of rotation would describe 
a circle with a constant radius round the pole of figure. 
But there are facts which force us to assume that the 
potency of the earth’s magnetic forces varies with the 
state of solar activity, and that_consequently the molec- 
ular displacement in the direction of the magnetic 
axis varies accordingly. The most striking fact in this 
respect is the increase of aurore with an increasing 
number of solar spots. Now, if we were to consider 
aurore as discharges of electric force gradually accu- 
mulated in the earth’s interior, the strain in the direc- 
tions of the magnetic axis should have abated after such 
a discharge, and the pole of figure should therefore 
approach the pole of instantaneous rotation. This, 
then, would explain the fact that the semi-amplitude 
of latitude variation is smallest after a maximum dis- 
play of solar spots. How far this hypothesis is able to 
account for other phenomena brought out by observa- 
ee must be left to future research.—J. Halm, in 

vature. 








THE GERMAN ANTARCTIC EXPEDITION. + 


THE German Antarctic Expedition will leave Europe. 
in a single ship, in the autumn of 1901. The simulta- 
neous dispatch of a second ship is not proposed, as this 
does not appear to be necessary, either for the solution 
of the scientific problems or for the safety of the expedi- 
tion. A second vessel would be expedient only if it 
were intended to carry out oceanographical researches 
around the Antarctic area at the same time as a south- 
ward advance is made by the first ship. This is ren- 
dered the less necessary, on account of the work which 
has been done by the German Deep Sea Expedition in 
Antarctic waters south of the Indian Ocean, the side 
on which the German Expedition will endeavor to 
penetrate the ice. 

The designs for the Antarctic ship have been com- 
pleted with the advice of the Construction Depart- 
ment of the Imperial Navy. The building of the shi 
has been undertaken by the Howaldt works in Kiel, 
which, in response to the circular inviting estimates, 
worked out an admirable plan. In designing the ves- 
sel special attention has been paid to seaworthiness, 
on account of the severe storms and high seas which 
prevail in the Southern Ocean; and, of course, she 
will be made as strong for ice-navigation as it is pos- 
sible to build her. The necessary strength will be 
secured by a system of internal supports and a triple 
planking of oak, pitchpine and green-heart. The hull 
will not be so much rounded as in the case of the 
** Fram,” such a cross-section appearing unsuitable for a 
ship which will have to encounter heavy seas, and the 
necessary resistance to ice pressure may be obtained 
with a somewhat fuller form. It need not be said that 
the vessel will be built entirely of wood. She will be 
rigged as a three-masted top-sail schooner, and will be 
provided with an engine and two boilers of power 
sufficient to ensure a speed of seven knots and more if 
necessary. 

The dimensions of the ship have been decided upon 
after taking account of the number of the scientific 
staff, officers and crew who will be carried, as well as 
the time which the expedition is expected to be ab- 
sent. The scientific staff will be five in number, and 
there will be five officers, including the first engineer, 
and eighteen to twenty men. The expedition is ex- 
pected to be absent for two years, but it will be equip- 
ped for three in case it should be found necessary to 
prolong it. These requirements demand a length of 
151 feet, and a depth of about 16 feet below the water- 
line. The cost of building the ship will be about £30,000. 

The scientific staff of five, including the doctor, will 
be so chosen that each important branch of science 
will be represented. Each member of the staff will be 
able himself to carry out all the work of this own de- 
partment ; but every one will be capable of assisting 
in the special work of any other, or if necessary of tak- 
ing his place. The author of this article, who has 
been appointed leader of the expedition, will under- 
take the physico-geographical, oceanographical and 
geodetic work; Dr. E. Philippi, of Breslau, will take 
charge of the geological, paleontological and chemical 
investigations ; Dr. E. Vanhdéffen, of Kiel, will act as 
zoologist and botanist ; Dr. H. Gazert, of Munich, will 
be the surgeon; and the fifth member of the staff, 
who will have charge of the magnetic and meteorolog- 
ical observations, is not yet selected. 

The five officers, including the captain and the first 
engineer, will be fully oceupied with their duties in 
the management and navigation of the ship during 
the voyage. But during the year to be passed at the 
scientitic station which will be founded by the expedi- 
tion, and near which the ship will remain, the officers 





* This value of the mass of Venues is in close accordance with that derived 
by Prof. Backlund from the perturbations of Venus on Encke's comet. 


+ Translated from Prof. von Drygalski's MS. by Dr, H. R. Mill, 
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will take such part in the scientific work as may be de- 
cided at the place and time by the leader of the ex- 
pedition. They will probably be occupied principally 
with astronomical observations at the station, topo- 
graphical and hydrographical surveys in its neighbor- 
hood, and with pendulum and magnetic on the land- 
journeys and at the station. The crew also, the 
amount of whose assistance to the scientific staff dur- 
ing the voyage must be regulated by their duties on 
the vessel, will be allocated, at the winter quarters, to 
the different members of the scientific staff for train- 
ing, so that they will become able to lend a hand on 
occasion. The captain, officers and crew have not yet 
been appointed. 

As indicated above, the work of the expedition may 
be divided into two parts ; one carried out on board 
during the voyage, the other on shore at the winter 
quarters. The projected route of the expedition is of 
importance with regard to the first part. It is intended 
to enter the Antarctic from the direction of Kerguelen, 
and the details of the route, particularly the devia- 
tions from a straight course, are planned with regard 
to oceanographical, geological and magnetic require- 
ments. The oceanographical considerations are the 
existing lacune in our knowledge of the depths of the 
sea; the geological are the collections from various 
island groups of specimens for comparison with those 
obtained in the Antarctic; the magnetic conditions 
make it desirable to cut the lines of equal value of the 
various magnetic elements in as many points as pos- 
sible. Taking all these conditions into account, I pro- 
pose not to run directly south from Kerguelen, but 
first to sail eastward to about 90° E., and then turn 
toward the south, as on that meridian deep-sea sound- 
ings are wanting. For the same reason the route from 
Cape Town to Kerguelen would be curved southward 
between Prince Edward and Crozet Islands, while, on 
the other hand, on the return voyage, the line be- 
tween South Georgia and Tristan da Cunha will be 
straight, because it is desirable to investigate the 
southern extension of the great Atlantic rise. 

The point which the German Expedition has in view 
for commencing the penetration of the Antarctic re- 
zion is the still hypothetical Termination Island. The 
British Expedition being intended to follow the north- 
ern side of Wilkes Land, the east coast of Victoria 
Land, the great ice wall, and beyond that to investi- 
gate the Pacific side of the Antarctic, the German Ex- 
pedition is planned to strike southward from Termina- 
tion Island in order to discover the western side of 
Victoria Land, and to clear up its possible connection 
with Kemp Land and Enderby Land, and ultimately 
to sail round the Atlantic side of the Antarctic and in- 
vestigate, wherever it may be possible, the southern 
extension of the Atlantic Ocean and Weddell Sea. If 
the two expeditions carry out this common plan, the 
geographical division of the work gives the best basis 
for co-operation in all other questions. 

The second part of the German programme is the 
establishment of a scientific station in the Antarctic, 
at which a full year will be spent in geographical and 
biological work, and which will serve as a starting- 
point for longer or shorter land-journeys. It is, of 
course, impossible to say where this station will be, as 
the site must depend on the results of the discoveries 
made in pushing southward. An effort will be made 


to establish it on the west side of Victoria Land, where . 


one may expect to find an extensive land surface which 
will offer a favorable opportunity for carrying on the 
various researches; such a position would be partic- 
ularly desirable for magnetic observations, on account 
of its proximity to the south magnetie pole. 

The great Antarctic ice-cap could probably be best 
reached and explored on an extensive land which 
might perhaps enable one to travel toward the South 
Pole itself. An extensive land also offers richer op- 
portunities for the study of plant and animal life, if 
such exist, and also for geological phenomena, than 
separate islands; and observations on gravity also 
are of more value on a large land surface. Briefly, an 
effort must be made to build the German station on 
the coast of an extensive land, and for this purpose the 
west coast of Victoria Land appears the most suitable, 
as it is the intention of the British Expedition to land 
some of their party on the eastern coast, and this 
proximity will afford an opportunity for effective co- 
operation. 

I can naturally only refer briefly to the particulars 
of the projected expedition, the wain plau of which 
has been sketched above. The fundamental fact is 
that the scientific preparation will be so complete that 
every kind of work can be carried out which the pres- 
ent condition of science requires, and for which time 
and opportunity offer. What will actually be done 
must naturally be decided on the spot. The members 
of the expedition must be so prepared that they can 
distinguish the important from the less important, 
the necessary from the merely desirable ; in a word the 
purely Antarctic, if one may so say, from what could 
be carried out equally well in other parts of the world. 
The desiderata of Antarctic exploration are innumer- 
able. It is essential to make a proper choice, and this 
is the first object to be served by thorough prepara- 
tion. 

For this purpose general instructions likely to be of 
service will naturally be subject to the initiative of the 
investigators themselves when they arrive at the field 
of work. 

I shall here only mention a few of the problems which 
will oceupy the attention of the German Expedition. 
Among these, geographical studies will take the first 
place, since they supply the necessary foundation for 
all other investigations. An effort will be made, not 
only to lay down the coast-lines, but in some places at 
least, to follow out the general contour and, wherever 
it is possible, to study the forms of the land. The ice 
which gives its special character to the Polar regions 
will be studied as regards its nature and structure, and 
its temperature, its transport of land-waste, and its 
movement, and this should permit conclusions to be 
drawn as to the land which it covers. With regard to 
the sea, soundings will be made in the regions where 
they are still wanting along the intended route—that 
is, in the whole area south of 40° S. and in some places 
also to the north of that parallel. It has already been 
pointed out that the route has been chosen with special 
regard to the regions where soundings are most re- 
quired. Of course, observations will be made at the 
same time on the physical conditions of the sea with 
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regard to temperature, density, composition of the 
water and the deposits, color, dissolved gases, and cir 
culation. It would be of great value also if pendulum 
observations could be carried out during the voyage, 
as it is intended to make this a special feature of the 
work on shore, and particularly in the neighborhood 
of the station. 

The geologist’s duties will include the study of the 
sainples of deep-sea deposits}brought up by the sound- 
ing-rod, and also the chemical investigation of the sea- 
water, the physical properties of which will be studied 
by the geographer. The geologist will, of course, be 
busily employed at every landing. He will take part 
in sledge journeys from the land station, along the 
coast, and occasionally toward the interior. Special 
attention will be devoted to fossil plants, if such should 
be found to exist in the far south, as well as to all other 
paleontological and petrographical questions which 
are likely to allow comparisons to be made between 
the South Polar region and the rest of the world. 

The expedition promises a particularly wide field of 
work to the zoologist and botanist. His prospective 
collections should include every form which can be 
preserved or carried on board the ship, and they will 
apply equally to the fauna and flora of the land, of 
freshwater lakes, of the littoral zone and of the deep 
sea. Special attention will be paid to the seasonal 
differences in the occurrence of the various animal 
forms, and to their development. Biological investiya- 
tions will, of course, be carried out in close relation to 
the physical ; in order, for example, to recognize the 
dependence of plant and animal life on the conditions 
of the sea-water and the nature of the currents. For 
this purpose vertical and closing tow-nets have been 
planned to be used in the different regions, and from 
the station at different seasons. By comparing the 
results and those of surface gatherings at the various 
seasons, data will be obtained for the study of ocean 
currents. As the expedition is not primarily intended 
for deep-sea investigation, it is not proposed to carry 
on deep-sea observations to a depth greater than 1,000 
meters. The gear required for dredging at greater 
depths would be too cumbrous an addition to the 
necessary equipment of the ship. This limitation is 
the less serious since the deep-sea fauna in warmer 
regions reaches up to within 700 meters of the sur- 
face, and in cold regions still higher. 

The surgeon of the expedition will, in addition to 
the treatment of such illness as may arise, endeavor 
to collect information on Polar hygiene by a careful 
study of the state of health of the members of the ex- 
pedition. These observations should enable him to 
advise the leader on many questions connected with 
the arrangements and manner of life of the expedi- 
tion. Further physiological studies will also be car- 
ried out, and the surgeon will assist the biologist in 
observations on the development of various organ- 
isms, and especially with bacteriological research. 

The magnetic and meteorological work of the ex- 
pedition, like that of the other departments, will be 
the sole charge of one member of the staff, but he will 
be assisted in reading the instruments and in other 
mechanical work by members of the ship's company, 
and the officers will co-operate in the various physical 
observations at the station. 

Regular meteorological observations will be taken 
during the voyage every four hours, if possible, and 
at the station three times daily. For wind, cloud, and 
similar phenomena, it will be desirable to organize a 
system of continual observation of the sky. Self-re- 
cording apparatus will be employed for pressure, wind, 
temperature, humidity and duration of sunshine, and 
in case these should become ineffective through ex- 
treme cold their place will be taken by as many eye- 
observations as can be managed. Special observations 
duriug the cruise will be required for such questions 
as the time of the daily maxima at sea, the best ar- 
rangement for a rain-gage on board, twilight phenom- 
ena in the open sea, water-spouts, etc. At the station 
it is intended to carry out observations on the upper 
regions of the atmosphere, but to what extent and in 
what manner cannot be decided until the balloon 
equipment is definitely arranged. A captive balloon 
will certainly be carried for the purpose of geographi- 
eal reconnaissance ; sufficient gas to fill the balloon 
about ten times, and a lifting power which will make 
it possible to raise an observer about 500 meters, seem 
to be all that is necessary. It appears to be better to 
carry the hydrogen for filling the balloon in compressed 
form rather than to prepare it on the spot, that is, if 
compressed gas can be carried safely on board, a point 
on which further information is necessary. 

The programme for wagnetic work is not yet defi- 
nitely settled. Pending the result of further consid- 
eration and advice, the following may be looked upon 
as likely to form part of it. During the voyage the 
magnetic elements will be determined at least once a 
day with the standard compass, the Fox apparatus 
(dip-cirele), and perhaps also with the deviation mag- 
netometer. The magnetic apparatus will be installed 
upon the navigating bridge of the ship, in the neigh- 
borhood of which no iron will be used in the construc- 
tion. At the station variation observations will be 
made with photographic registering apparatus, con- 
trolled by direct readings. Magnetic observations will 
also be provided for on the land journeys. 

Particular attention will be paid to the study of the 
Aurora Australis, especially with regard to its form 
and height, perhaps also as to its spectrum, and the 
coincidence of auroral displays and magnetic disturb- 
ances ; but the measurement of earth-currents is con- 
sidered as beyond the scope of the Expedition. 

In connection with the arrangements for magnetic 
work at the station there will be provision made for 
seismological observations. 

Astronomical determinations of latitude and longi- 
tude, and geodetic measurements, will of course be 
earried out. During the voyage, and on land-journeys, 
the former will be fixed by means of the prismatic re- 
flecting circle; but at the station, where a more exact 
astronomical determination is necessary, a large transit 
theodolite, and a good telescope for occultations, will 
be employed. At the points on the shore connected 
with the station a smaller universal instrument, or a 
prismatic circle, will be utilized. Continued time de- 
terminations will naturally be carried out in connec- 
tion with absolute observations for latitude and time 
conversions ; pendulum observations will be made as 
often as possible. Geographical surveys on the scale 
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of about 1: 50,000 will be desirable in the neighborhood 
of the station, and in such other places as may be in- 
teresting from a cartographical point of view, or which 
present important physical phenomena, such as ice- 
movement or jce-structure, or where the pendualuin 
observations make a special survey desirable, For 
this purpose the swaller or even the larger universal 
instrument will be employed, as well as a Stampfer’s 
level with staves. Opportunities may also occur for 
the use of photographic surveying instruments. At- 
tention will be given to the anomalous refraction, 
which, from the observations of previous Polar travel- 
ers, appears to be due to some atmospheric conditions 
different from any that occur in our latitudes. 

This sketch of the German programme naturally 
does not exhaust the problems with which we have to 
deal. It was, however, less my intention to give an 
account of the work which we hope to attempt than 
to indicate the directions and lay down the limits of 
our proposed operations, as that will be of service in 
finally settling the methods of international co-opera- 
tion. From this point of view, the large number of 
the problems mentioned does not appear dangerous, 
It might, however, become so if the expedition were 
tied down to definite instructions, and not left free to 
act as time and opportunity demand, It seems the 
wisest course to provide a complete equipment for al} 
branches of scientific work, opportunities for doing 
which may offer themselves, and leave it to the leader 
of the expedition to decide on the spot and at the time 
what work will be done. 

I have already pointed out that the basis of inter- 
national co-operation has been laid in the choice of 
routes and the consequent division of districts within 
which the land stations are to be established. The 
German Expedition takes the Indian Ocean and At- 
lantie side, and the British the Pacific side of the 
Antarctic area. An expedition from a third side would 
find a wide and important field of activity to the south 
of South America. As regards physico-geographical, 
geological, biological and gravity observations, scarce] 
any further co-operation is required than the preven f 
taneous carrying out of observations in the different 
areas. Should the British Expedition include a second 
ship, it would be possible to carry on biological deep- 
sea research round the Antarctic area over a much wider 
circle than we can attempt with one vessel. 

A clearer understanding is still required, in my opin- 
ion, for co-operation in meteorological and magnetic 
research, to decide, in the first place, the scope and the 
methods of research to be pursued during the voyage 
and during the year’s sojourn at the land station ; and 
in the second place, what additional work beyond that 
undertaken by the two expeditions it may be possible 
to arrange. My scheme for the first of these plans is 
already sketched out as far as regards the meteorolog- 
ical work; the magnetic programme requires still 
further consideration. The understanding with the 
British Expedition on this question is now under dis- 
cussion. For both branches of science the choice of 
routes and of districts in which the stations will be 
placed is very appropriate, as observations will be 
made in the vicinity of the south magnetic pole on two 
sides, and both stations lie in the probable position of 
the Antarctic anti-cyclone, which appears to extend 
furthest north on the Indian Ocean side. The second 
point, which concerns the organization of simultane- 
ous observations outside the Antarctic area, is still un- 
settled. The British Antarctic Expedition has already 
in view the establishment of a scientific station in New 
Zealand, while Germany is planning a branch station 
on Kerguelen. These would furnish valuable data for 
comparison with the results obtained by the expedi- 
tions themselves. Yet, we must go further, but not so 
far, I think, as M. Arctowski suggested in his paper to 
the British Association at Dover. It is greatly to be 
wished that during our expeditions the observatories 
of Melbourne and Cape Town would undertake sim- 
ilar observations, and it would also be a good thing if 
a station could be placed near Cape Horn or in South 
Georgia, as well as one in the North Polar region, say 
at Bossekop. Thus the problems of the Antarctic re- 
gions could be attacked simultaneously from without 
and from within. 

A resolution of the St. Petersburg Meteorological 
Congress, in August last, in favor of such co-operation 
was received with pleasure. The International Geo- 
graphical Congress at Berlin went further, and unani- 
mously approved the appointment of a committee 
charged with (1) Laying down the scope and the means 
of investigation for the magnetic and meteorological 
work of the expeditions; (2) the organization of sim- 
ilar series of observations on the expeditions, and per- 
haps also exerting influence for the establishment of 
observations at other places. 

On the German side, the members of this joint com- 
mittee are Profs. Hellmann, v. Drygalski, Eschenhagen 
and A. Schmidt; and on the British side, Dr. R. H. 
Scott, Dr. Buchan, Prof. Schuster and Capt. Creak. 
The programme prepared on the German side for the 
meteorological and magnetic work has already been 
sent to the British members of the Committee to be 
considered by them, and afterward discussed and 
definitely settled by the whole committee. We may 
expect in this, as in all other points, a complete and use- 
ful co-operation between the two expeditions. 

ERICH VON DRYGALSKI. 








The report of W. F. T. McHarg, an assistant con- 
servator of forests in the Upper Burma, states that the 
rubber from the west of the Mindu hills comes from 
the Ficus elastica and not from a creeper as was gen- 
erally supposed, says The India Rubber World. he 
most interesting point in this discovery is that here- 
tofore it was not believed that this tree flourished in 
such low latitudes, though the major part of the Bur- 
mese rubber output has always been known to be the 
product of the Ficus trees. As a matter of fact, ex- 
ploration does not point to any great increase in the 
output of rubber from the Mindu district, but the 
news is of extreme interest from a botanical stand- 
point. The report of the valuation survey through- 
out that country, as published in The Indian For- 
ester, is of great interest, especially the portions that 
treat upon the chats with the heads of different vil- 
lages who are but just learning that rubber is valua- 
ble but do not know how to gather it. Those who 
have learned the work, however, are intelligent 
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enough to appreciate that the trees must be allowed 
rest between the tappings, and that the incision must 
be such that the wound may heal easily. The trees 
are all tapped in cold weather, as then the yield is 
best. There are only a few men in a village who are 
expert enough to do the work, as it necessitates a 
great deal of climbing. They tap not only the aerial 
roots, but the large branches; indeed, anything that 
is large enough to bear a cut. 


ROADSIDE FRUIT T TREES 


It ia well known that it has long been the custom 
in France to plant by the roadside various kinds of 
forest trees, chiefly the poplar, the ash, and the elw. 
In the case of the national highways these trees are 
the property of the State, and when they have reached 
a certain age—generally about sixty years—they are 
eut down and sold fortimber. Iv summer the shade 
afforded by the overhanging foliage is a great boon to 
soldiers on the march and other pedestrians, Even 
the shade of the poplar, meager as it is. is better than 
the white glare of the dusty road without a line of 
shadow to break the monotonous dazzle. This sys- 
tem, however, of roadside planting is undergoing a 
change. In several departweats fruit trees are taking 
the place of forest trees, and if the experiment proves 
satisfactory, the French government will in course of 
time become growers of fruit on a very extensive scale. 

The example of Germany, which has made itself felt 
so much in France in ways absolutely at variance with 
husbandry, has also given the impulse which bas 
resulted tn this roadside fruit culture. 

In Alsace-Lorraine the wayside orchards now pro- 
duee an annual revenue of 150,00) francs. Switzer- 
land, Belgium, and Luxemburg have already imitated 
Germany in this matter with marked success, and if 
the system does not produce equally goud results in 
France—a country so highiy favored as regards climate 
—the explanation must be looked for in bad manage- 
ment. The fruit trees that can be most successfully 
cultivated by the side of roads are the cherry, the 
apple, the pear, and the plum. Ina great deal of the 
central and southern part of France the climate is per- 
fectiv suited to the peach, the apricot. the quince, and 
the walnut. This last already borders the French 
reads over a vast extent of country, but the trees are 
planted in the fields, and even the nots that drop upon 
the public way are regarded as the property of the 
landowners. From an English point of view it seems 
very unsafe to plant fruit trees where all who pass 
along a high road way help themselves to the fruit, 
but where there is plenty there is small risk of theft. 
In Alsace-Lorraine t':e wayside fruit trees are farmed 
out by the State. Uniler no other system could the 
French government with its complicated ad ministra- 
ae machinery wake fruit growing profitable.—Leisure 

our, 


Import of Plants and Fruits a Cape Colony.—Con- 
sul-Gencral Stowe sends from Cape Town, February 
7, 1900, copy of the regulation affecting the importa- 
tion of fruits and plants. summary ts giveti below” 

“ The importation into the colony of grape vines or 
portions thereof is prohibited, except those imported 
by the government with such precautionary measures 
as it may deem necessary. 

“ All trees and plants, other than vines, and parts 
thereof, and all fruits of any description, and all 
tubers, roots, bulbs, or portions thereof, and packages, 
ete., containing the same, shall undergo strict ex- 
amination by an officer to determine the absence of 
noxious insects and plant diseases; and the consignee 
wust open packaves, etc., to permit the examination 
to be made. Without a certificate from the officer 
showing the absence of insects or diseases, no articles 
such as those named can be eutered. If insects or dis- 
eases are found, the consignee must cleanse or disin- 
fect the plants or coverings as prescribed by the 
officer 

“The importation of any stone-fruit tree, or any 
fruit, graft, cutting, scion, rvot, or seed, growth or 
produce thereof, from the United States or Canada is 
prohibited. 

“These regulations do not apply to canned or pre- 
served fruits.” 

Mr. Stowe adds that a proposal is now under con- 
sideration to relax this prohibition in so far as regards 
any part of the United States where the diseases 
“peach yellows” or “ peach rosette ” do not exist. 


Machinery Exhibition at Christiania.—Consu! Borde- 
wich sends from Christiania, February 16, 1900, pro- 
gramme of the permanent machinery exhibition which 
has been opened in that city. Manufacturers, agents, 
aud other interested parties are invited to exhibit. 
The metal. wood-working, spinning, and weaving in- 
dustries will be represented, as well as works in paper, 
leather, rubber clothing, etc.; also engines. The pro- 
gramme sets forth that machinery, tools, ete., can be 
exhibited ata low rent in centrally situated rooms. 
Appliances can be shown in operation without extra 
expense for driving power. New and patented ma- 
chinery and appliances may be exhibited and adver- 
tised cheaply and effectively. Catalogues of the ex- 
hibition will be distributed without extia expense to 
the exhibitors. 

Mr. Bordewich advises that new inventions should 
be patented in that country before they are shown. 
Avplications for patent in Norway should be made 
within six months after patent is granted in the United 
States. Import dues are light. Goods should be sent 
knocked down. if possible, to save freight. For in- 
formation, address the Clifheim Company, St. Olafs 
wade, 22, Christiania. 


Ownership of Railroads in Nicaragua —Under date of 
February 7 i. 1900, Consul Donaldson writes from Man- 
agua to a New York firm: 

All the railroads of Nicaragua belong to the govern- 
ment, and are directly ander the charge of the Min- 
ister of Fomento, Hon. 8. Ramirez Healso has charge 
of all the steamboats except one line, which is man- 
aged by E. Nicol, agent, Greytown, Nicaragua. There 
are also two tramways managed by F. H. Davis, 
Rivas, Nicaragua. and the Granada Tramway Com- 
pany, Granada, Nicaragua. 
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